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Acetone.    C«fPO^^C^H«0^C^H\ 

The  Brotiiers  Derosne.     Ahtl  Chim,  63,  2C7, 

Proust.     J.  Ph^s.  56,  2U0;  also  A.  GeHL  5,  578. 

Chenevix.     Glib,  32,  J  91. 

Macairb  &  Marcet,  J  UN.     Bibl,  nnlmrs.  24,  12r);  alao  Schw.  40,  348, 

Matteucci.     A?in.  Chim,  Fhys,  4(>,  4*2!>;  also  J,  C/dr/L  mid,  7^  4  ID. 

LiEBic.     Ann,  Pfmrm,  1,  223;  also  Potjg.  24,  285. 

DrMAS.     Ann.  Chim,  Phy$.  49,  208;  also  N.  Tr,  26,  1,  309. 

Ruhert  Kank.     Pogg,  44,  473;  also  J.  pr.  Chem.  15,  129. 

LowiG  &  WeidmaNxV.     P*^gg,  >"»0,  299;  aUo  /.  /^r.  Vhem,  21,  54. 

Zeise.  With  Chloride  of  Platinum:  Pogg,  51,  G,  15/i  and  312;  also 
Ann.  Pkarm,  41,  27;  43,60;  !il«o  7.  pr.  C^A^m.  20,  193. —With 
Pijoapliorus  ;  Ami,  Phnrm.  41,  27;  43,  69;  also  J,  pr,  Ohtm,  26, 
79  iiud  179.  —  Willi  Sulpluir  and  Aininonia  :  Ann,  Pharm.  47,  24; 
also  J,  pr.  Chfin,  2i),  371. 

Stadtl^ir.  Nach\  von  drr  Gfsdhch,  der  WUs,  nt  GoUlngen^  1853,  No  9, 
p.  121;  Chi-m,  Gaz.  1853,  34  L 

PfpraaetHe  Ether,  Pyraeetlic  Spirit^  Mtsitic  Alcukol,  Brenztichfr  Eitigather^ 
Brmzlicher  Et»iggiiiit  Emtzessiffffeivt,  Ei^iggeift^  Me»iialkohol,  Aceton,  Ether 
pyroac4ttqu€  (Derosne),  Efq$rit  ppofidtiquE  (Clienevix).  —  Observed  by  Bechef, 
Letnery,  Rouelle,  Stubl,  Kuukt'l,  ai^d  otbcra,  in  tlie  ilry  distilhiLioii  of 
acetates.  More  exactly  iuvettigated  by  the  ubove-mentiuncd  cheniiyta, 
especially  by  Kane,  after  the  true  eoinpo:iitioa  bad  been  pointed  out  by 
Liebig  and  Dumas. 

ForTnailon,  \.  In  tbc  dccompositton  of  acetic  acid  and  its  salt^i  by 
beat  {pp.  291,295).  — 2,  In  ifie  dry  distillatiiin  of  citric  acid.  (Hobiijuet.) 
Also  in  the  dry  distillation  of  su^^r,  gum,  or  starch  witb  t^ight  times  its 
wei^lit  of  lime  (Fremy,  Ann,  Chim.  Phg&,  59,  7J;  *iIso  of  tartaric  acid. 
(Liebig,  Chim*  org,) 

Preparation,  By  tbe  dry  distillation  of  an  acetate,  ^-  Tbe  acetates  of 
baryta  and  lime  are  tbe  be^t  atkpted  for  tliisi  purpose;  bec;iuse  ibey  do 
not  re(|uiie  so  high  a  temperature  to  decumpuse  tbem  as  the  acetates  of 
potash  and  soila,  in  ibe  ilecomposition  of  which  a  lur^^c  proportion  of  tbe 
ftcetooe  is  resolved  into  empjreumutic:  oil,  ic,  (Pebiuxe),  and  because 
baryta  and  lime  nevejthelesa  retain  ibe  acetic  acid  too  strongly  to  allow 
it  to  pass  off  undecomposed,  as  it  does  more  or  leas  from  it&i  combinations 
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Willi  many  heavy  mctalltc  oxides,  which  moreover  often  deeompo^  part 
of  the  acetone  by  giving  up  oxygen  to  it.  The  more  gradually  the 
heat  16  raimyi  during  the  distillation,  the  greater  is  the  yield  of  acetone, 
whereas  if  the  heat  be  snflered  to  rise  too  high,  the  acetone  is  resolved 
into  era  py  re  uroatjc  oil  J  &c. 

1,  Perfectly  dry  acetate  of  baryta  is  distilled  at  a  gradually  increasing 
heat  (Liebig,  Dumas.)  Acetate  of  baryta  when  very  pure  and  dry  yields 
a  colourless  distillate,  which  is  not  acid,  but  C4>nBist2^  wholly  of  acetone. 
(Licbrg/)  ^100  parts  of  acetate  of  baryta  dried  in  vacuo  are  resolved  by 
dry  distillation  into  72'2  per  cent,  of  carbonate  of  baryta,  1*2  charcoal, 
]8'3  acetone,  6'0  water,  and  17  gas  (with  loss).  The  distillate  is  freed 
from  water  by  rectification  over  chloride  of  calcium. 

2.  Four  pounds  of  neutral  acetate  of  lead  are  intimately  mixed  with 
2  ponnds  of  lime,  which  is  slaked  daring  the  trituration  by  the  water  of 
crystallization  of  the  lead-salt;  the  mass  introduced,  while  still  hot  from 
this  hydration  of  the  lime,  into  an  iron  quicksiK'cr  bottle  (if  left  longer 
it  hwellH  up  and  is  les3  corcnient  to  introduce);  the  bottle  laid  in  a  nearly 
horizontal  position  in  a  furnace,  but  with  its  mouth  sli^jhtly  ralseo  j 
a  short  downward-bent  iron  tube  screwed  into  the  mouth;  the  jointi 
luted  with  a  mixture  of  2  pts,  lime,  1  pt  sand,  and  a  small  quantity  of 
common  salt;  and  the  iron  tube  conTiected  with  a  long  wide  glass  tube, 
which  is  kept  cool  by  an  ascending  current  of  cold  water,  and  passes  into 
a  receiver  surrounded  with  ice.  The  heat  is  gradually  raised  to  redness. 
The  crude  distillate,  containing  acetone  together  with  a  small  cjti.intity  of 
water  and  two  volatile  empyreuniatic  oils,  is  shaken  up  with  cliloride  of 
cdotum  and  distillod  in  the  water-hath.  The  distillate  is  mixed  with 
coarsely  pounded  lime,  set  aside  for  a  few  days  and  frequently  agitated, 
and  three-fourths  of  the  liquid  dtsti)]ed  off:  this  distillate  generally 
consintsi  of  pure  acelont^  The  remaining  portion  of  the  distillate  requires 
further  purification.  By  this  process,  4  yjounds  of  acetate  of  lead  yield 
from  5  to  5j  ounces  of  acetone  (Zeise);  —  Gottlieb  (Ann.  P/tafm- 
52,  127)  proceeds  in  a  similar  ma.nner,  but  rightly  uses  only  1  pound  of 
lime,  whereby  the  process  is  aecclerntcd  and  a  much  more  abundant 
product  obtained*  100  pts.  (1  At.)  of  acetate  of  lead  require  to  decom- 
pose them  into  acet^ite  of  lime  and  oxide  of  lead  only  20  pts.  (1  At,)  of 
lime;  the  excess  of  Hme  decomposes  part  of  the  acetone.  If  the  process 
succeeded  perfectly,  190  pts.  of  acetate  of  lead  sliould  yield  2i>  pts,  of 
iicetone,  or  4  pounds  should  yieM  J>J  ounces. 

Formerly  acetone  was  obtained  by  distilling  acetate  of  lead  alone. 
Proust  saturated  the  last  portions  of  the  distillate  thereby  obtained  with 
potash,  and  rectified  it,  after  Fej>arating  the  empyreuniatic  oil  by  media- 
niral  means.  -  Chenevix,  and  likewise  Macaire  &-  Marcet,  mixed  the 
entire  dititillaic  obtainml  from  the  acetate  of  Icjvi  with  jvota^h ;  distilled 
oif  the  more  volatile  portion;  di,«BoIved  carbonate  of  potash  in  the  distil- 
late thus  obtained,  thereby  causing  the  acetone  to  separate  and  rise  to 
the  surface;  and  then  rectified  it  over  chloride  of  calcium.  —  Gm.  distilled 
the  distil  bite  obtained  from  aeetjito  of  hml,  over  milk  of  lime;  then  twice 
and  only  partially,  in  order  lo  resiuize  the  empyreumattc  oil,  over  chloride 
of  litnr  (which,  howe%'er,  according  to  Liebig,  may  convert  the  acetono 
into  other  products);  then  twice  over  chloride  of  calcium^  but  only  par^ 
tially,  because  towards  the  end  an  impure  spirit  pusses  over.  —  Licfcig,  in 
di*tillin»(  acetate  of  lead,  chiiuged  the  receiver  na  soon  as  the  water  and 
acetic  niiil  which  fir^t  pas'-ed  over  were  replaced  by  a  combu*itible  drtttil- 
Ute  which  was  nearly  colourleti^,  and  had  saireeJy  any  acid  reactloD; 
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ACETONE, 

rectiliecl  thb  distillate  in  tlio  water- batL;  re-*li*itilled  tLe  rectifi<?<l  proiluct 
sevoral  times^  always  a  (Ming  an  eqaal  volume  of  water,  tUl  the  resiUuaJ 
watery  liquid^  on  the  surface  of  wLicli  drops  of  oil  were  vifeil^le  oa  the 
first  distillation,  no  longer  tasted  of  cinpyreumatic  oil,  and  the  distillate 
no  longer  exliihited  any  acid  reaction;  and  finally,  set  the  distillate  aside 
in  a  stoppered  bottle,  together  with  ii  very  largo  t|uantity  of  ddorlde  of 
calfiunij  then  decanted,  and  rectified  it  over  froli  chloride  of  calcium. 

The  brothers  Derosne  prepared  acetone  from  the  last  portions  of 
liquid  obtaiDed  by  the  di.'?tillatton  of  crj'Stallized  verdigris;  TromnifidorflT 
obtained  it  by  the  dry  distillation  of  ncetate  of  soda. 

It  is  difficult  to  obtain  acetone  quite  free  from  empyreumatic  oil,  an 
impurity  whose  presence  may  be  recognized  by  its  odour. 

Properties, — Transparent,  colourless,  very  thin  llqnid.  Sp.  gr.  0-75 
(Tromnisdorfl);0'7B64(Chenevix);0  7f>^l  atl8'(Liebig);0*822(Gm,);  0"88 
(Proust) ;  48'  Bm.  or  djout  0*702  (Derosne);  0  8 HO  at  0"  (H.  Kc»pp,  Pog^. 
72,  1),  Does  not  solidify  even  at  -^15^  (Chenevix),  Boiliug  point:  .55'6^ 
(Liebig);  56^  at  0*7f>  met.  pressure  (Dnnia.");  56*25''  iGm.);  57''  (Keichen- 
bach);  50^^  (Chenevix);  56  3^  at  0*7<>  met.  pressure  (H.  Kopp).  Evapo- 
rates in  the  air,  jiroducing  a  considerable  degree  of  cold.  (TrommsdorlT.) 
Vapour-density:  !2'0025  (Dumas);  2'022  (Kane).  —  Has  a  pungent  odour 
which,  according  to  Trorainsdortf,  resembles  that  of  ether,  and  somewhat 
that  of  garlic;  acccrrding  to  Chenevix,  it  resembles  those  of  the  oils  of 
peppermint  and  bitter  almonds;  according  to  Gni.,  it  is  sweotisli,  like 
that  of  acetic  ether.  Its  taste  is  biting  like  tliat  of  camphor,  and  burn- 
ing (Tromnisdorif);  burning  at  firsts  afterwards  cooling  and  somewhat 
urinous  (Chenevix);  strongly  refreshing,  but  with  a  biting  and  burning 
Gharaeter;  the  after-taste  sweetish  and  pungent  (Gm.) —  Neutral: 

Macaire  & 
Liebiif,         Dttmas.        Kane.        Marcet.      Matteucd. 

6  C 36  ....     62^07  ....     6215  ....     62^44  ..,.     62-5  »..     65"30  „.,     6^86 

6H    ........     6  ,...     1031   ....     10- 15   ....     10-20  ..„     102  ....       8  20  ....       6*40 

2D 16  ..„     27  59  ....     27'40  ....     27*36  ....     27*3  .».     36*50  ....     3374 

(?«H*0* ....  58  ....  lOO'OO  ....  lOO'Ofl  ....  100  00  ....  100^0  ....  lOO'OO  ...,  lOO'OO 

ToL  Density.  On                         Vol»  Density. 

C-T«poiu*  .„.*,.. „.     6     „„  2-4960  Aldehydc-Yapour  ....     1  ....     Vb2h2 

H-gai 6     ....  0-4158                     Mctliylene-gas I  ....     0M853 

O-gns I     „„  1-1093 

AcetoDe-Taponr    ....     2     ....    40211  1     ....    20105 

1     ....     2*0103 


Acetone  is  regarded  by  Chancel  as  a  conjngatcd  compound  of  the 
methylene  aeries,  =  C*H*O^C^H=  (VII,  214),  and  by  Kane  aa  an  alcohol, 
probably  containing  the  nuclcns  C*H*  and  =  C*H*,H'CP,  Jn  favonr  of 
Chancers  and  against  Kane's  view,  it  may  be  allege<J  that,  in  the  decom- 
position of  acetone  by  oxidation,  no  compounds  are  formed  containing 
C*  (<r.  ^,,  not  acrolein,  C*H*0',  or  acrylic  acid,  C*H*0*),  bnt  compounds 
belonging  to  the  ethylene  and  methylene  series,  such  as  acetic  and  formic 
acid  (Vir,215);  that  all  other  alcoliols  nre  formed  from  nuclei  containing 
eaual  numbers  of  carbon  and  hydrogen  atoms,  e.  g.  C*H',  C*H*,  and 
C"H^*';  and  lastly,  that  the  products  which  Kane  obtained  fronj  ucetono 
ttod  regarded  as  correBpooding  to  ether,  chloride  of  ethyl,  ttc,  show,  by 

^"^  B   2 
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their  slight  rolatility,  and  by  various  other  cbaractcrfi,  that  they  fihonlcl 
be  regardeil  aa  compounib  containing  12  or  more  atoms  of  carbon*  On 
the  other  hand,  if  ClianccVs  view  be  adojUed^  it  is  difficult  to  assign  any 
ratioual  foriuuki  to  Kane's  products,  euch  for  example  as  dtloride  of 
pUh'tfl,  CH'CI,  and  nitrite  of  pteleyi,  C'H'NO*  =  CH^X  {vid,  p,  23). 
Such  being  tlio  uncerf^iinty  which  exists  respecting  the  real  eonstitutiou 
^m  of  these  prmlucta)  it  will  be  l>est  to  consider  them  in  the  form  of  an 
^H        appendix^  immediately  after  acetnno. 

^^  ^  According  to  the  more  recent  views  of    Cliancel  and   Gerhardt, 

I  acetone  may  be  regarded  aa  aldehyde  in   which   1  At.  H  is  replaced  by 

I  methyl;  in  fact,  aldehyde  and  acetone  are  formed  np*>a  the  type  hydrogen, 

I  IIW^  just  as  acetic  acrd  and  acetate  of  methyl  are  formed  from  the  type 

I  water  (IIH)O  ;  thus  (VII,  17): 


^JHydrogeo,  ^^Jo 


Water. 


^'jf  ^[Aldehyde.  ^''n^jo    Acetic  wid. 

JAcetone,  ^^^j   (O   Acetate  of  methyl. 


I 


Stadeler  tikowide  regards  acetone  as  aldehyde,  in  which  IH  is  replaced 
by  methyl;  thus;  aldehyde  =  C*  ij^ans}^';  acetone ^C  J  q!|^»'o'.    T 

Decompositions.  —  L  Acetone  passed  through  a  rfdhot  tube  is  con- 
verted, with  rlepo^ition  of  cliarcoal  and  formation  of  a  wmall  <|uantity  of 
water  into  the  oil  (dumaain),  which  genorally  goea  over  with  acelone 
produced  by  the  dry  distillation  of  iiuetatea. 

2.  Acetone  is  more  easily  «ft  on  fire  iW^n  alcohol,  and  burns  completely 
away,  with  a  hriglit  wliite  flame,  which  is  blue  at  the  edges,  and  doed 
not  dejHisit  fiout.  (Trommsdortr  Clicncvix.)  Tlie  flame  is  reddish  yellow, 
faintly  hi  no  at  tho  lower  [lart;  it  has  the  same  degree  of  brightness  as 
that  of  ether,  and  only  pmokes  a  little  wbeii  a  piece  of  cold  metdl  is  held 
above  it.  Tho  combustion  produces  notfiing  but  carbonic  and  water 
(Trommsdorif);  no  ae«tic  acid.  (Liebig.) — Air  mixed  with  vapour  of 
acetone  is  likewise  indammablo.  —  Acetone  spriiikkHl  in  the  dark  on  a 
red  hot  irou  exhibit«  a  blue  flame  (aleobol  does  not),  (BrewMer,  Ed.  J, 
af  aSc  ,  4,  HO),  —  Acetone  may  be  preserved  without  alteration  in  a 
bottle  containing  air*  (Liebig.) 

**?.  Dry  Vhinrine  ^an  pas^sed  into  dry  .icet one  is  abundantly  absorbetl, 
with  rise  of  temperature  and  erohttion  of  hydrochloric  acid  ga?»  withuut 
altering  the  appearance  of  the  acetone  (if,  however,  water  bo  present, 
chloroform  \n  preci  pi  tilted  in  the  form  of  an  oil).  If  the  pus^satje  of  tho 
chlorine  be  continued,  and  the  li«|uid  at  the  same  time  heated  from 
without  till  the  action  ceases,  the  acetone  ia  found  to  be  converted  into 
a  httavy  oil  containitig  chlorine.  (Liebig.)  This  oil  is  Kane's  meaitie 
ehloral; 

C*H*0»  ^  m  «=  C*H*CFO-  +  2Ha. 

But  it  U  impoMiblo   to  replace  the  whole  of  the  hydrogen  by  ohlorlne^      _ 
tT«n  at   lOU''  and  in  iiunHbiue*  (Duuia£  <&  Kane,  Jfm.  (7^im« /'%«.  70,     ■ 

94.)  — *  Untitiiif<Mttury  vxpftrimirnu  vrlili  cUlufinc  httl  been  prrvioitjuly  tnntie  by  MiicAiro       ^ 
di  Murm.  und  by  MMtfurd.  —  Wbcu    acctone    is   distilled    witli    a^ueoua 
chloride  of  lime,  chloroform  ta  evolved  and  cai'boniite  of  Ume  procipi* 
lated.  (Liebig.) 


ACETONE. 


IT.  Seveml  BubstitntTorr-prodiiets  are  obtainerl  hy  the  action  of  a 
mixture  of  cblorale  of  jiotti?h  aii<l  Ijjdmchloric  acid  on  ncctfUJC.  Tlicse 
colli pountis  are  oily,  Lave  an  inu>leral»Ie  otjourj  anti  pnnlae^i  inflainnmtion 
when  they  come  in  contact  with  the  skin,  the -a.  ell  eels  behijL,'"  produced 
in  greatest  intensity  by  the  compounds!  eootaining  the  sniidlest  pro- 
portion of  chloriue.  The  products  which  are  puorcr  in  chhiritie  are 
decomposed  hy  potash,  witli  proil action  of  a  brown  colour  sind  j*cpara- 
tion  of  re^siuuus  nmsnes,  whereas  the  adilition  of  potash  to  those  which 
are  richer  in  chlnriae  cffecta  no  eliitnge  in  the  colour.  The  com* 
pounds  act  in  the  same  nrinner  with  strong  eulphurie  acid.  They  are 
aU  nruch  more  sol  aide  *n  cohl  than  in  hot  water;  a  saturated  cold 
solution  becomes  turbid  even  with  the  heat  of  the  hand,  whilst  a  heut  of 
.50^  —  60^  separates  the  f^^reater  portion  of  tlie  dissolved  compound  in 
heavy  cofourle^js  di*t>p8.  The  same  compounds  are  formetJ  by  tlie  action 
of  nascent  chlorine  on  other  organic  bodies;  especially  by  the  action  of  a 
mixture  of  chlorate  of  potash  and  hydrochloric  acid  on  kinic,  citric,  or 
gallic  acid.  The  aid  of  sunshine  is  ret{uircd  to  effect  the  replacement  of 
more  than  5  At,  11  by  CI.  {Stadeler.) 

Pentachloi^naied  Aettone^  C*HCFO*,  is  a  tolerably  mobile,  colourless 
liquid,  hiivinq^  a  burning  aromatic  ta^e,  and  a  peculiar  odour  resembling 
that  of  chloral.  It  doe.^  not  solidify  at  —  20%  volatilizes  gntduaUy  in 
tbe  air,  and  holla  at  about  U>0^.  Sp.  gv,  between  1*1  and  1*7.  With 
8  At.  water,  it  fonns  a  compound  which  crystallizes  in  rhombic  tables, 
and  mcltd  at  about  16^.  Its  aqueous  aoLution  ha^i  a  distinct  acid  reaction* 
(Stadeler.) 

IhxacMorinaUfl  AcetoTie,  CCrO^  is  obtained  by  the  action  of  chlorine 
gajs,  aided  by  sunshine,  on  citric  acid.  Ilesendile-s  the  preceding  com* 
pound  in  every  respect.  With  2  At.  water  it  forms  a  crystalline  hyilrate 
which  melts  between  15  and  liV,  Plan  tarn  our,  who  discovered  this 
Kwn pound,  assigned  to  it  the  formula  C^CFO^;  but  Stadeler  shows  that  its 
conipo.'iiiion  agrees  equally  well  with  the  above  formula.  (Stadeler)     ^, 

4.  Acetone  In  contact  with  liromine  and  caustic  i»otash  yields  bromo- 
form.  (Du mas,  ^4 717?.  Chim,  Plty$.  50,  120;  also  Pf^fg.  31,  fio4.) — Ace- 
tone prepared  from  citric  acid  likewit*e  yields  bronioforni.  Wlien  a  small 
qaaniity  of  caustic  potauh  ia  added  to  the  acetone,  and  then  an  excess  of 
bromine,  bromoform  separates  in  the  form  of  a  reddish  oil,  whicii  may 
bo  decolorized  by  a  small  quantity  of  potash.  (Caliourss,  N.  Ann.  Chim. 
Phi/s,  10,  493.)  —  U  acetic  acid  also  formed,  according  to  the  equation: 

C«H«0«  +  6Br  +  2HO  =  C'lIBrS  +  C<B*0<  +  3!IBr, 

or  rather  acetate  of  potasli,  according  to  tbe  fcdlowing; 

C*H«0=  +  6Br  +  3KO  =  cniBi^  f  C*H^KO^  +  2KBr  +  HBr  +  IIO? 

With  /o</tneand  caustic  potash,  acetone  does  not  form  iodoform  or  iodata 
of  potneb^  but  deposits  a  blackish  pitch-like  substance,  wdiich  decomposes 
when  heated,  is  insoluble  in  water,  but  dissolves  in  alcolioL  (Bouchardat, 
J,PAnrm.2n,5.} 

5.  The  soluti<m  of  Pho$phorit$  in  acetone  turns  acid  when  kept  for 
eonte  weeks,  and  more  quickly  when  heated,  even  in  pcrfeetly  air-tight 
vessels,  the  change  con.sisfting  in  the  formation  of  three  acids,  all  con- 
taining carbon,  hyrlrogcn,  oxygen  and  phon^plioruSj  viz,,  Phospkaretic^ 
Acfphoric,  and  Acrphmgnnc  rtcidy  together  with  an  insoluble  c<irapound  of 
carbon  and  phosphorus.  This  transformation  is  not  attended  with  the 
erolution  of  any  gas  or  vapour;  excepting  that  of  acetone,  part  of  which 
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compoiind  remfttiis  tmdecamposed^  and  mixy  be  distUlcHl  off  as  a  Dontr 


Actphoric  AcicU 

Pure  ncetone  \b  heated  nearly  to  the  boiling  point  for  24  hours  witli 

s  rery  large  exrem  of  phoqjhorus,  in  a  Bask  which  is  fitted  with  a  long 

aseending  tube,  having  a  bulb  in  the  middle  and  the  part  beyond  the' 

.  bulb  bent  downwards^  the  bulb  being  surrounded  with  cold  water,  so  that 

tlie  acetone  which  rises  intu  it  in  vapour  niay  be  condensed  and  flow  back. 

The  cooling  of  the    bulb  is  then  discontinued  and    the  undeootn posed 

acetone   distilled   over;    the   thin   eyrypy  residue   poured  off  from    tho 

remaining  pho«phorus,  and  a  sufficient  quantity  of  acetone  distilled  from 

it  to  convert  it  intu  a  thick  ^yrup;  this  syrup  diluted  with  six  tiniee^  it« 

bulk   of  water,  whereapun  it  becomes  milky  from  separation  of  a  light 

ycUow  body  containing  phosphorus;  the   filtrtite  mixed  with  oxide  of 

leail,  set  aside  in  a  close  vessel,  and  frequently  agitated  till  it  beeomei 

UtMilral  or  retains  but  a  slight   degree  of  acidity;  and  the  solution   of 

•ceph orate  of  lead  separated  by  filtration  from  the  white  powder  eondist^ 

ing  of  phosphaceUte,  acephosgenate,  and  a  «uiall  quantity  of  phosphate 

of   lca4l.     The  lea<l    is   precipitated   from    the    ii Unite    by  sulphuretted 

I  hydrogen;  the  liquid  filtered;  saturated  with  lirao;  and  the  acephorato  of 

,  lime,  puriiied  by  solution  in  alcohol  (which  leaves  behind  as^mall  quantity 

jof  sidintxed  acephosgenate  of  lime),  and  by  precipitating  the  filtrate  with 

|«ther  (any  phoMphacetate  of  liuio  that  may  be  present  then  remaining  in 

(•olution).     To  obtain  the  aci<l  in  the  free  state,  it  is  best  to  separate  it 

Irom  the  a<|ueoua  solutiou  of  its  lead-salt  by  sulphuretted  hydrogen. 

The  aqueous  acid  leaves  when  evaporates!  a  light  yellow   varnish 

having  a  very  sour  tajste.    In  this  state  it  gives  off,  when  heated  nearly  to  ^ 

I  fednetw^  a  gan  (which  does  not  take  fire  spontaneously)  and  thick  white  fl 

funics»   leaving  after  the  ignition,  a  carbonaceous  mass  from  which  water  " 

extrartx  phosphoric  acid^  while  flocculeut  charcoal  remains. 

The  acid   dissolves  readily  in  water.     Its  salts  are  either  gummy  or 

Sulverulent;    do    not   give    o'tf    phosphuretted    hydrogen    when    heated; 
iMfkdve  readily  in  water  antl  ab»  in  alcohol.     Their  aqueous  solution  is 
^tiol  precipitated  even  by  »ubacelate  of  lead,  but  only  by  nitrate  of  silveri 
which  after  a  while  (tmiuediateb%   with  the  aid  of  heat)  produces  S 
brown-black  precipitate. 

The  Ammonia-salt  becomes  acid  when  its  solution  is  evaporated  tn 

Vftcuo.  "^The  «S'o(/f/-«(t/^dis.MoIve<l  in  alcohol  has  a  slight  alkaline  reaction* 

—  The  Lim^-sttlf  is  perfectly  neutral.     When  subjected  to  dry  distillalioii 

il  yiddi  productJi   having  an  acid   reaction.     The  pliosjdiorus  which  it 

•eontain^  is  not  completely  oxiiliied  by  strong  nitric  acid,  but  readily  hy 

i beating  with  carbouate  of  soda  and  nitrate  or  chlorate  of  |K)tash.— The 

ilrad  mU,  wlieu   it»  a^pieous  solution  is  evaporated^  is  partly  converied 

^Intoan  insoluble  residue.  (Zeise,) 


I 


PliosphacHk  Acid, 

The  white  pulverulent  mixture  of  phoMphacetate,  accphosgcnate,  nnl 

th«M»phate  of  lead,  in  diffused   m  water  and  decomposed  by  sulphuretted 
ydrogiin;  the  filtrate  Baturaled  with  lime;  tho  solution  of  phospha45etato 
limo  »c«|*ar^tad  by  filtration   from  tho  uudissolvcd  acepbosgoiuit«  ^^ 


ACKTONB. 

phospbate;  tlio  filtrate,  which  would  be  linble  to  tlecomposUIon  by  evapo- 
ration, mixed  with  nitrate  of  lead  to  proeipitatQ  the  phosphacetic  acid  aa 
a  loa<l-salt;  the  phospb acetate  of  lead  diirusetl  in  water^  aud  decomposed 
by  solphtiretted  hydrorjen;  aud  the  filtmte  evaporated. 


The  phospbacetic  acid  then  retoains  as  a  light  yellow  varnish  having 

lar<re  quantity  of  g»flj 
which    «onietiincs  takes    fire   and    biirnsi  feebly,  and  thick  white  fumes, 


very  eour  taste.     When  heated,  it  (^ives  otf  a 


leaving'  phoaphoric  aeid  mixed  with  Htjcculent  carljouaceous  matter. 

The  acid  dissolves  very  readily  in  w^ater.  Its  galU  do  not  give  off 
pho3phuretted  hydrogen  when  heated. — The  Bart/hi'salt  (mixed  with 
aeephorate)  is  a  colourless  or  yellowifsh  nentral  ma.'^s,  dometimoa  crystal- 
line, sometimes  like  varnish.  It  yields  by  dry  distill a.tion,  a,  ga^?,  a  eraall 
quantity  of  cobiurle^'s  distilkitc  and  carbonaceous  residue,  aiul  does  not 
tako  fire  when  lieiited  in  contact  with  tho  air.  It  is  Instantly  turned  brown 
by  immersion  In  orl  of  vitriol,  and  black  if  heat  be  appliei!.  Dissolves 
readdy  in  water,  but  very  slightly  in  aleohoh  which  indeed  precipitates 
it  frora  the  aqueous  solution.  The  arjueous  solution  of  the  baryta-salt 
yields  a  white  pulverulent  precipitate  with  nitrate  of  lead;  a  greenish 
brown,  gehitiuou-;  precipitate  with  protocbly/ulo  of  cupper;  awliitobulky 
precipitate  with  corrosive  sublimate;  and  with  nitrate  of  silver  a  copious 
white  precipitate,  which  turns  black  in  half  an  hour  at  ordhmry  tempe- 
ratures and  immediately  when  heated.   (Zeise,) 


Acfphosg^nic  Acid, 

After  th©  aqiieons  solution  of  phosphacetate  of  lime  has  heen  filtered 
from  the  acephosgcnate  and  phosphate  (vid.  sup,)  the  lime  in  these  two 
8;ilt8  is  replaced  by  soda;  the  piuispbate  of  Sf>da  separated  by  crystalliza- 
tion from  the  accpbosgenate;  the  solution  of  the  latter  jrrecipitated  Iiy 
nitrate  of  lead;  and  the  ficephosgcuatc  of  lead  treated  with  sulphuretted 
hydrogen  to  separate  the  free  aciil. 

On  evaporating  the  aqueous  solution,  the  aeid  remains  in  the  form 
of  a  pale  yellow,  strongly  acid  varnish,  which  is  resolved  by  beat  into  a 
large  quantity  of  gas  (fi-ee  from  pbospliuretled  hydrogen),  white  fumes, 
and  phosphoric  acid  mixed  with  charcoal . 

Acepbosgenic  acid  dissolves  readily  in  water.  Its  salts  do  not 
give  off  phosphuretted  hydrogen  when  lieated.  Many  of  them  arc 
insolubte  or  sparingly  soluble  in  water,  so  that  acephosgcnate  of  i^oda 
precipitates  a  great  numiier  of  salt;*;  with  nitrate  of  silver  it  forms  a 
yellow  precipitate  (resembllug  phosphate  of  silver)  which  turns  brown- 
black,  slowly  at  ordinary  temperatures  but  quickly  when  heated.  (Zeise.) 


JnBohthU  Compound  containing  Carbon  and  Flwiphorus. 

When  the  same  portion  of  phospboraa  is  repeatedly  treated  with  fresh 
qnantities  of  acetone,  there  remains  a  greyish  yellow  viscid  mass,  having 
tu©  coDsistenco  of  turpeutine.  If  the  acid  liquid  be  ptmred  off  from  this 
mass,  and  the  resiilue  trented,  lirst  with  water  to  remove  ike  lom^uning 
acid,  then  with  sulphide  uf  carli<m  to  tnko  up  the  free  phosphorus  wbich 
has  not  been  aettd  ou,  a  dark  yellow  powder  remains  behind.  This 
substance  is  not  altered  when  gently  heated  in  contact  with  air,  but  if 
subjected  to  a  stronger  heat,  yields  phosphorus  aud  a  carbouaceous  residue. 
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(Zeise,)     [It  remains  to  l»e  Jeterniinetl  wlietlior  tbis  compound  is  free 
from  hyrlrogen  and  oxygen*  ] 

^*utphur  forms  with  aretnTic  products  siiTiiliir  to  those  obtained  with 
pbospborus;  but  nets  more  t'lowly.  ^ — Sulphide  of  phosphorus  formii  ^whU 
it  a  peculiar  acid,  and  an  oil  which  has  a  powerfa!  odour  but  no  acid 
reaction.  (Zei^e-) 

6»  Strong  Nitric  acid  decomposes  acetone  with  violent  evolution  of 
heat  and  nitric  oxide  pas,  and  formation  of  mesitic  aldehyde  (C*H*0'), 
nitrite  of  pteleyl  (C*H^^NO*),  acetic  acid»  oxalic  acid^  and  cyanuric  acid. 
—  Acetone  heated  with  nitric  acid  of  1*2.>,  gives  off  nitric  oxide  with 
violence  and  leaves  a  ^ynip  from  which  oxalic  acid  crystallizes.  (Tromimi- 
dorir,)  —  Distilled  «itb  ^  vol.  strong  nitric  acid,  it  deposits  a  drop  of  oil 
in  the  retort,  and  finally  leaves  therein  oxalic  acid  and  a  carbonaceous 
residue;  the  distillate  thereby  obta-ined,  if  redistilled  after  neutralization 
with  potash,  leaves  acetate  and  nitrate  of  potash,  and  yields  a  diejitlllate 
of  peculiar  character.  (Cheiievix,)  — Acetone  plactd  in  a  teat-tube  above 
an  cc]ual  volume  of  strorij?  nitric  aciilj  soon  Wconies  heated  to  violent 
percui5t*ivc  ebullition,  which  \nsis  a  long  time,  giving  off  nitric  oxide 
having  a  bitter  ethereal  odour,  and  leaving  a  ^niall  quantity  of  a  liquid 
which  con  lain?  oxalic  acid,  is  rendered  turind  by  the  presence  of  drops  of 
oil,  and  yields  more  oil  when  treated  wnth  water.  Thie  oil  is  yellow, 
thif'kish,  lias  a  tjii«ite  which  ]s  aronjatieally  sweet  at  first,  but  afterwards 
sharp  and  burning,  and  knaves  fi>r  an  hour  a  burning  sensation  on  the 
tongue.  (Gm*)^ —  When  a  mixture  of  3  vol.  acetone  and  3  vol.  nitric 
acid  h  twice  gently  heated  in  a  retort,  till  it  is  brought  into  a  kind  of 
fermentation,  but  evrdves  no  gas  or  nitrous  fumes,  and  half  the  mixture 
distiHed  over  at  a  gentle  heat,  the  residue  in  the  retort  consists  of  a 
liquid  which  throws  down  a  large  quanity  of  cyanate  of  silver  [proltably 
cyanurate]  from  the  nitrate;  and  two  distillates  are  obtained,  vlss.,  a 
gfratery  liquid,  which  likewise  gives  a  copious  precipitate  with  nitrate  of 
iilver,  and  a  transparent  colourless  oily  liquid^  which  has  an  arorantic 
odour,  buil»  from  80"  to  100%  fonns  arctic  acid  when  kept  for  some  time, 
Cf>nlaln**  tCI  4.T  p.  c,  carbon,  10  84  hydrogen,  and  22  7'^  oxygen,  and  itp 
therefore  ^  CM PO,H  = /Avr/rifir  </'.-iW<^c/<'.  This  oil,  when  treated 
with  chlorine  gas,  i-  converted,  with  ft>rmat»on  of  hydrochloric  acid,  into 
another  oil  which  contains  352  por  cent,  of  carbon,  4  5  of  hydrogen,  and 
CO -3  0  +  CI,  and  is  tfierefore  OB^O.Cl^  CMirttre  iCAMfhyde  (Laurent, 
Ann,  Chim,  I*h}fA.  06,  318,)  A  mixture  of  2  vol.  acetone  and  1  vol. 
vtrong  nitric  acid  gives  off  when  healed  a  large  quantity  of  nitrous  fumea^ 
and  froth*  up  fcitroiigly  enoui:h  to  break  the  retort  if  the  heat  be  continued. 
If  the  liquiil  Im3  heated  only  till  it  bcgiu*-  to  froth,  the  fnithing  checked 
by  rmmrrririg  the  vc^^cl  in  cold  water,  the  liquid  again  heated  till  it  roots, 
the  Vessel  ajrarn  cocded,  and  thi*  treat  incut  fre(]uently  repeated,  tho 
mixture,  when  i-uWqupntly  treated  with  w.iter,  yields  a  pale  ytdliiw  oily 
prerijdtate,  cotml-tiug  of  mesitic  aldehyde  and  nitrate  of  pteleyb  in  whtcn 
the  iiH^HJtic  fthh  hyde  predominates  in  proporticm  to  tho  extent  to  which 
the  derompfjr»iti<>n  haj*  been  carried,  Dilut*^  nitric  ai-id  exerts  acareely any 
action,  eten  when  heated,  liut  let^  the  acetone  pass  over  unaltered  (Kane.) 

7.  Acetone  heatr'd  with  nnueoiis  Iodic  iu«td  forms  a  peculiar  oil,  witb- 
out  «^pftrntii)n  of  iodine.  (Million.) 

M.  Acetone  mixed  with  OH  of  Vl'rioi,  evolrefl  great  heat  and  formB  a 
dark  brnwn,  or  if  ri^e  of  tenifientture  be  prevented*  a  light  brown  liquid. 
According  to  tho  proportio&ii  itt  which  the  Uquidd  are  mixed  and  the  riM 
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of  tempcratore  wbicli  takes  place,  the  prod  act  may  be  mesitic  ether 
(OH*0=C**H'W),me^itylone  (CMI*^Ci*H«),  a  waxy'^nkstsnco,  mcsitylo- 
sulphuric,  pennesitylu.^iilphunc,  nrsolpliorous  nc'id, — -2  vuL  acetone  beatetl 
with  1  vol.  oil  of  vilrkil.  leave  a  Carlson aceo us  residue,  arnl  yiebi  Iavo 
dwtillates  smeliiiig  of  sulpliiirous  acid,  the  upper  yellow,  and  the  lower, 
which  is  the  largest  in  quantity,  wlike.  (Cbenevix,)  —  A  mixture  of  ace- 
tone and  oil  of  vitriol  doea  not  give  off  any  ether  wben  heated;  hut  when 
diluted  with  water  and  neutralized  with  baryta,  it  yields  sulphate  of 
baryta  and  a  siduble  baryta-t^altj  probably  ^iulplH«vinate.  (Liebig)  —  If  the 
liquids  be  gratluully  mixed  iu  equal  vo!uine3  and  kept  cool,  a  dark  brown 
mixture  ia  formed,  con  tain  inj^  me>itylene,  a  waxy  umtter^  and  a  small 
quantity  of  meeitic  etber,  which  substances  rise  to  the  top  in  a  tbickiab 
stratum  on  the  addition  of  water.  When  1  pt.  of  acetone  and  2  pts*  of 
oil  of  vitriol  are  mixed  rapidly  and  vvilhont  coolinir,  .^ulpharous  acid  is 
evolved,  and  a  dark  brown  mixture  formed,  containing;  perme.Hitylosul- 
phuric  acid,  togetber  with  a  small  quantity  of  mesityloNul|ihuric  aeid. 
2  vol.  acetone  ami  1  vol.  salpljni*ic  acitl  produce  mesiitylo.<nljdiuric  acid. 
The  latter  mixture  evaporated  at  a  gentle  heat,  yiehis  a  di^stillate  of 
aqueous  sulphurous  acid,  and  a  yellowi.'^b  o'd  floating  upon  itj  tbis  oil, 
which  amounts  to  |  of  the  nc-ctouc,  in  a  mixture  of  acetnne,  mesityleue, 
ami  aD*>ther  oil  having  a  higbor  brnling  point  tban  nte.sitylene.  (Kane.) 
' — The  watery  liquid  which  passes  over  together  with  the  mixture  of 
mesitylene  and  acetone,  on  distilling  a  mixture  of  2  vol.  acetone  and 
I  %'ol.  oil  of  vitriol,  contains  sulpburous  acid  and  acetic  acid,  which  may 
be  separated  by  baryta;  in  tlie  retort  there  remains  a  greenish  waxy 
matter  mixed  witli  sulphur.     (Plantamour.) 

9.  Acetone  mixes  with  glacial  Phosphoric  aeidf  evolving  heat^  and 
forming  a  dark  brown  mass  containing  but  a  small  quantity  of  mesitylo- 
pho9j>horic  acid,   (Kane.) 

10.  Acetone  absorbs  a  large  quantity  of  IfyflroMonc  acid  gn^^ 
forming  a  briiwn  liqui<l.  (CbenevixJ  Tbia  brown,  tbickish,  heavy,  nud 
very  acid  liquid  contains*  a  large  quantity  of  chloride  of  nicsiityl 
(C:*U*C1=C''H^"C1*),  wbicli  maybe  pnx-ipitated  by  water,  btit  likewise 
contains  mesitie  ether  and  nuilecoTn posed  ticiUime.  (Kane.)  Tbe  brown 
liquid  distilled  ovt^r  carbonate  of  pt>ta?!li  yields  two  distillates,  the  one 
transparent  and  colourless,  tbe  otber,  which  is  the  ligbter  of  tbe  two, 
having  a  yellowish  colour.  The  latter  has  an  aromatic  odoar,  and  a  hot, 
oily  taste;  is  but  !*lii:btly  mi^cible  wnth  acet<^ne;  di(^^*olves  in  40  parts  of 
w^ater;  gives  no  iudiciition  of  by<lrochlc>ric  acid  with  any  reagent;  but 
yields  an  abundant  precipitate  ivitb  nitrate  of  silver,  v^ben  burnt  on  the 
top  of  it.  (Chenevix.)  Aqueous  bydrijchloric  acid  forms  with  ncetone  a 
dark  brown  mixture,  from  which  the  acetone  may  be  recovered  nearly  in 
its  original  state  by  distillation*  (Kane,) 

IK  Acetone  mixed  with  twice  its  weight  of  Pen  trichloride  of 
Pkos/ihot*fis  is  likewiMe  converted  into  chloride  of  mesityL  (Kane.) 

12,  When  acetone  is  brought  in  contact  with  Imiinf  and  Phoiphorus 
at  tbe  same  time,  large  quantities  of  bydriodic  acid  gas  are  evolved, 
iodide  of  mesityl  (probably  CH'I)  \a  fonned,  and  may  be  distille+J  over; 
also  imlide  of  pteleyl  (pcrhiijis  C*H'l)  whicb  remains  suspended  in  the 
residual  liquid  in  tlie  form  of  golden-yellow  scales;  and  mosilylo-bypopbos- 
phorousacid,  tvhich  sepamtes  in  .silky  needles  as  the  liquid  cools/ (Kane  ) 
In  tbis  process^  a  large  qaantity  of  acetone  passes  over,  and  oidy  a  small 
quantity  of  iodide  of  mesityl;  the  residual  syrup  contains  no  me.sitylo- 
hypopbospboroua  acid,  but  when  mixed  with  water,  eeparates  into  two 
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layers,  tbc  upper  of  which  appears  to  be  iodide  of  mosltyl,  wliiJe  the 
l<»wer  coiitaiLU  phosiiborous  acid  and  hydriodio  iicicj,  A  jelloft'bli  red 
deposit  of  phosphorous  oxide  is  likewise  formed  (Plan tumour,  Ann, 
ManiK  31,  327.) 

13.  Afotune  boated  witb  aqueous  BieJnmnfiie  of  Potaah  [and  sul- 
phuric at-idJ],  yitdd;^  lar^e  quaiuitics  of  acetic  and  carbonic  aciaa,  hut  no 
lorndc  acid  (Dumas  k  Stas,  Ann.  Ckim.  /Vty*.  73, 149;  alao  Ann.  Phamu 
35,  160 J  : 

CnrO=  +  80  =  C^H^O*  +  2CO^  +  2H0. 

Gottlieb  alao  {Ann,  Fhaf*m,  52,  130)  oljtained  by  this  mofins  neither 
acetic  acid  nor  propronic  acid  C*H'^0*,  —  Acetone  distilled  with  peroxide 
of  maganci^G  and  dilute  sulpliuric  iicid  passes  over  unchanged;  but  if 
titrong  sulphuric  acid  be  used,  the  products  furuied  are  the  giiuie  as  when 
uo  nianganei^e  is  present.  (Kaue.) 

14.  Acetone  mixed  with  dry  Bichloride  of  Platinum  becomes  heated, 
assumes  a  black-brown  colour,  aud  yield^s  hydrocliloric  acid,  a 
volatile  substance  which  attacks  the  eyes  powerfully,  acecblorido  of 
platinum,  accphitinous  oxide,  and  crude  platinum-retjin.  (Zeiso.)  If 
pulverijced  bichloride  of  platinum  be  mixed  with  a  small  qu^^itity  of 
acetone  into  a  paste,  whkh  has  a  black-brown  colour,  the  mixture  when 
kept  iu  a  bottle  for  a  day,  gives  off  hydrochloric  acid  and  a  substance 
which  attacks  the  eyes,  and  becomes  gritty  in  consequeuco  of  the  forma- 
tion of  eryijttillized  ucochloride  of  platinuni  [amounting  to  20  |)er  cent,  of 
the  bichh)ride  of  platinum  used]. — -A  solution  of  1  pt.  bichloride  of 
platinutii  in  10  pbi.  acetone,  whicli  is  red-brown  at  tirst,  soon  asfrunies  a 
black-brown  colour^  so  dark  as  to  render  it  opaque;  yields  by  distilla- 
tion acetone  and  a  large  quantity  of  hydrochloric  acid  (a  peculiar  odour 
Iwing  also  emitted),  and  leaves  a  *»yru[).  In  treating  this  i^yrup  with 
watcr^  the  greater  part  remains  undisi^olved  in  the  form  of  a  black-brown 
tarry  matter,  which  is  a^iul^  pUttinutn'reiin;  the  watery  filtrate  begins, 
alter  ten  minutes,  to  denosit  accchh»ride  of  platinuni  a.s  a  yellow  crystul- 
line  jKJwder,  which  altor  some  days,  amounts  to  5  per  cent  of  the 
bichloride  of  platinum  used.  When  the  dark  biuwn  liquid  poured  off 
from  this  deposit  is  distilled  to  one-half,  it  yitdd.s,  with  nmeh  frothing, 
but  without  evolution  of  gna,  a  liquid  contaiuing  hydrochloric  acid, 
jwretone,  and  a  peculiar  subfctance;  while  the  liquid  which  remains  iu  the 
retort  becomes  decolorized,  and  deposits  a  very  large  quantity  of  a  black 
powder,  conaisting  of  aceplatinous  oxide,  ultimately  mixe*l  with  a  little 
mctiillic  platinum.  If,  on  the  contrary,  the  dark-biown  liquid  decanted 
from  the  accchloride  of  platinum  he  left  to  evaporate  lit  ordinary  tem- 
peratures over  oil  of  vitriol  and  hydrate  of  potaftb,  there  remains  a  syrup 
rich  in  hydrochloric  acid,  and  resolved  by  water  into  crude  platfuuni 
resin  and  a  brown  liquid,  which,  on  standing,  de|»osits  acecliloride  of 
platinum  (Zciso;  see  the^o  product*  among  the  Addenda  to  Jcettme^  p.  3l») 

^  15.  A  solution  of  Ammonia  in  acetonej  exposed  to  spontaneous 
evaporation,  Icjivcs  a  colourless,  syrupy  rftiiduo  which  does  not  crystalUj&o 
by  cxpof^uro  to  great  cold.  It  is  soluble  In  water,  alcohol,  and  ether; 
doeif  not  turn  brown  whon  boiled  with  potash,  ami  reduces  silver-salt« 
like!  aldchydeannucmia.  Thij!*  compoun*!,  when  kept,  grailually  undcr- 
r  ion,  and  if*  converted  into  an  orgnntc  baiKs,  to 

V,  10  of  A^f^toiiine,     This  bo^e  i<s  more  mpidly 

foiuKd    \k\wii  at.u  l<  I  ted  with  ammonia  is  heated  to   100^  in  a 

MMiled  tube.     Tho   ^  ;on  of  acetouino  agnjotf   witb   the   formula 


I 


I 


d 


AOETOKB* 


II 


C**H"N^,  fio  that  it  Wars  to  iicetone  the  sarao  relation  tliat  aDiariue 
bears  to  oil  of  bitter  almonds.  (Sttukler,  Chem,  Gaz.  1853,  341.)  —  Pure 
acetonJiie  is  n  colourless  alkiillne  liquitl,  having  a  peculiiir,  soiuo- 
what  urinous  o4our,  and  a  bu ruing  taste.  It  dijssolves  in  ether,  and 
alcohol,  and  also  iu  water;  poliiiuh  added  to  tbe  aqueous  solution  .separates 
the  acetonine  in  oily  drops.  Aqueous  acetoniue  actjuiret*  a  milky 
turbidity  throughout  when  pently  hrated,  like  aqueoua  couiine. — Its 
phitinum-compound,  C'H^^N'Cl,  PtCl*  crystallizes  in  oraii ^-yellow, 
ihining,  four-sidod  prisms,  with  oblique  teruiiiial  faces.  It  h  in- 
toiiible  iu  ether,  but  sohible  in  water  and  in  alcohol  contaiiiini^  a  email 
quantity  of  hydrochloric  acid.  (Stiideler.) — Bhioxalate  of  AcelonifUj 
C^*'H*■*N^2C*0^  IHO^  cryitiilliiies  from  ita  boiling  saturated  aleoholio 
solution  in  delieate  white  prisms,  which  dis^olvo  readiiy  in  water  but  not 
in  etlier.  Gives  off  1  At.  water  at  lOlF,  and  is  decomposed  at  a  eom©- 
whut  higher  temperature.  (Siikleler,)  U 

16.  The  cliief  pmducts  fonned  by  the  simultaneous  action  of 
Ammonia  and  Sulphur  on  acetone,  are  Thakcetone,  Akcotliine,  Thcry- 
thrine,  Melatbine,  a  brown  resin,  and  Klathine.   (ZeiEie.) 

a.  When  acetone  ia  Batnnited  with  dry  ammoniacal  gas,  then  with 
gulphur,  then  again  with  atnmoniacal  gjis,  and  then  again  with  sulphur  — 
whereby  it  becomes  heated  and  aM^jJiimes,  iirst  a  green,  then  a  brownish 
yellow,  and  then  a  brown  colour  —  there  is  ultimately  obtained  a  red- 
brown,  viscid,  strongly  alkaline  mtij^s,  having  a  very  otleufcive  odour,  Hko 
that  of  sulphuretted  hydrogen.  This  mass,  which  dissolves  completely 
iu  alcohol  or  acetone,  is  resolved,  ivlicn  treated  with  ether,  into  an 
insoluble  brown  resin,  and  a  brown  solution  from  whieh  water  throws 
down  TUakctione, 

6.  When  the  red  brown,  transpareut  mass  is  grailually  heated  in  a 
distillatory  apparatus  from  .^0  to  95^,  and  carefully  excluded  fjoiu 
moisture,  ammonia  and  hydrosulphate  of  ammonia  are  tirst  given  uif,  and 
immediately  afterwards  a  light  yellow  liquitl  [JtLssea  over,  containing 
ammonia,  hydrosulphate  of  ammonia,  water,  a  small  quantity  of  acetone, 
and  a  small  quantity  of  a  dissolved  oil, 

c.  Between  0.3^  and  120'',  two  distillates  are  obtained,  the  lower 
watery  and  yellow,  the  u|>[>er  oily  ami  brown. 

d.  Between  120  '  and  200'.  a  viseid  oil  is  obtained  (couiii^tiug  chiefly 
of  Elathuif),  and  a  crystalline  sublimate  couipusetl  of  hydrosuiplmte  of 
ammonia^  Akcei/iinej  and  other  products. 

e.  If  the  difflillation  be  interrupted  at  200°,  and  the  brown-black 
residue,  which  up  to  that  temperature  is  in  a  slate  of  trantpiil  fusion,  bo 
treated  with  etber,  (which  cblelly  extracts  J tee/tmtf  and  a  brown  resinous 
body),  and  afterwards*  exhausted  with  alcolud,  a  residue  is  left,  cousi^ting 
of  AhkUhine;  the  alcoholic  extract  contains  Theiyihrmey  which  is  preci- 
pitated in  the  form  of  a  brown -re<i  powder  by  water.  The  ethereal 
extract  exposed  to  a  gradually  increasing  heaty  yields,  first,  pure  ether, 
iLen  ether  containing  oil,  then  a  brnwn  inl  mixed  ».vith  water,  and  from 
170   to  200%  a  crystalline  sublimate  consisting  chiefly  of  Akccihitie, 

/,  If  the  distillation  of  the  ethereal  extract  (c)  be  stojq>ed  at  200",  the 
residue  in  the  retort  again  treated  with  ether,  and  afterwards  with 
alcohol,  ethereal  and  akoholic  extracts  are  obtained  resembling  the 
former,  tliat  is  to  say^  tbe  second  ethereal  extraet  again  yields  AkceUiine 
by  distillation;  and  if  the  alternation  be  repeated  eight  times  successively, 
the  result  is  still  the  same. 

y.  If^  on  the  other  baud,  the  diatillatioii  of  {d)  be  further  continued 
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from  200'  to  27r>°,  the  brown-black  rciulue  frotlia  up  s^trongly;  yields  ft 
fow  volatile  products;  and  tben  enlidifies  to  a  greyish  black,  spm^r, 
brittle,  coaky  mass,  tbree-fourtbs  of  wbich  consists  of  MelcUhine  (which 
remains  beliind  after  tbe  mass  has  been  exhausted  with  alcohol)^ 
acetone,  sulphide  nf  cnrban,  and  ether, 

Thttkertone.  —  Obtfiincd  as  in  [a)  m  the  form  of  a  yellow  precipitate, 
or  l>ettcr  in  the  followiofr  manner :  Tlio  red-brown^  viscid  niaiss  a  is 
neutralized  with  oxalic  Jund  dissolved  in  ether;  the  liquid  filtered  from 
oxalate  of  ammonia,  lUerythric  matter,  and  resinous  matter;  the  filtrate 
mixed  with  water;,  the  excct=s  of  oxalic  acid  precipitated  by  means  of 
gyppnm;  the  filtrate  evaponited;  the  residue  exhausted  with  alcohol;  and 
the  solntkm  filtered  from  sulphate  of  iimiuonia»  and  left  to  evaporate  over 
otl  *»f  vitriol  The  thakcctonc  then  reioa  ns  in  the  form  of  a  brownish 
VoUow,  amorploMks,  neutral  varui.sli.  When  jiubjected  to  dry  distillntioni 
It  froths  lip  *nlnmt:h%  yiehLs  hydrosulplKite  of  ammonia  and  a  dark  brown 
oil  Kmellin^  like  tn\  of  hartsborn»  and  leaves  a  lar^^e  qiianiity  of  charc^jftl 
rich  in  nitrojL'cn  ami  feulj^liur,  Heate<l  with  pota^jh,  it  i^jives  off"  a  large 
quantity  of  ammonia.  It  di^salves  ahundantly  in  water  forniinif  % 
tilrongly  coloured  solution^  readily  also  in  alcnboU  sparingly  in  ether. 
The  concentrated  aijuetms  eoiiUiou  form;?  with  nitrate  of  wlver^  % 
yellowiaih  white  precipitate  which  tuni'^  brown  when  heated,  but  d^eg 
not  precipitate  neutrl  or  basic  acetate  of  lead. 

Akcrthhif,  —  Tbe  euldimate  obtained  as  in  (e)  and  (f)  is  dissolved  in 
the  sniallciit  postsible  quantity  of  hot  alctdjol;  the  solution  left  to  erapomta 
to  a  certain  extent  in  the  air;  and  the  resnltinir  crystals  pressed  between 
paper,  and  purified  by  recrystallization.  —  Lemon-yellow,  tninsparent, 
hi^i^blv  luitlrous,  inoilorous  rbombniipdrons.  They  melt  at  a^wjut  150"  to  a 
clear,  sulphur-yellow  liquid,  which  becomes  red-brown  nnd  viscid  at  a 
t>tronircr  Iveat,  but  sol idi lies  in  a  yellow  ra<liating  ma**  on  cooling.  At  a 
still  bibber  temperature,  the  akcethine  is  converted  into  a  yellowish 
vaiKiur.  and  sublimes  without  decomposition  in  the  form  of  a  yellowish 
crystalline  body;  if  the  ne<"k  of  tbe  retort  be  allowed  to  ^ret  ton  hot,  a 
^niall  quantitv  uf  hydrn»nlphate  of  ammonia  is  evolved  with  de[>0!*ition  of 
charcoaL  W  lien  he;ited  in  the  air,  it  fuses  to  a  black-brown  xuass,  with- 
out previously  tukinjt^  fire.  It  is  deccmiposetl  by  hot  nitric  acii!  with 
separation  of  sulphurous  flock«,  anil  yields  sulphuric  arid  when  boiled. 
With  conccntratf^d  pot^b  at  a  boiling  heat,  it  yields  ammonia  It 
dissolves  sparingly  in  water,  and  in  cold  dilute  hydrochloric^  suljiburic,  or 
nitric  acid;  more  readily  in  ether;  still  more  in  alcohol  and  acetone, 
Tbe  yellow,  slightly  alkabue  solution*^  may  bo  boiled  without  decompo- 
sition; they  d*i  not  [►recijotate  the  hn\U  of  iron  or  lead,  but  yield  with 
nitrate  of  silvrr,  (after  a  time  only,  if  it  be  dibite,)  a  copious,  bulky, 
lij^ht  y«dlow  preetpitate,  which  collects  in  five  minutes  into  a  snow-white 
powder- 

T/triythrine,^  The  brown-re<1  j»owder  precipitated  by  water  from  the 
llcidiolic  extract,  us  trentionod  in  {t),  fuf^es  like  resin  somewhat  above 
H>f>' J  gives  oflhvdrfi^ulphatc  of  ammonia  nml  a  brown  oflensive*srnrllin^ 
oil  at  a  stronjfer  neat;  and  lenves  a  lit»Ntrf>u»,  very  combustible  charroiil. 
It  iii  nearly  insoluble  in  water,  but  dis-scdves  abundantly^  without  decom- 
p«isttion  and  with  a  tirep  brown-red  colour,  in  oil  of  vitrtob  also  in  strong 
J  ofa^h-Mdution.  It  dissolves  abundantly,  with  brown-red  e«dour,  in 
mlpbide  of  carbon,  alccdnd,  ami  acetone,  sjiarinj^dy  in  ether  The 
alcidiolie  solution,  when  cva|»oratcd,  leaves  the  therylhrine  in  the  form  of 
a  djirk^rcdy  brittle,  timorpbous  rc^in;  it  doea  not  preeipitate  «cetttto  of 
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lead,  bat  forms  a  dark-red  precipitiite  with  nitrate  of  silver.  —  When 
Uie  thick,  rod-bro\^n  nijiss  produced  in  the  prepiiratioii  of  thakcetone,  is 
treated  with  oxalic  acid  disiolved  iu  ether,  there  roiimina  a  ma^^s  from 
wliich  alctiliol  extracts  a  Buhistance  resembling  therythrine,  which  may  bo 
precipitated  t herefrom  by  water. 

Afdathine.  —  Ohimntid  in  the  process  described  iu  (g).  Black.  Wben 
subjected  to  dry  dibtillaliou,  it  yiehL^,  without  fui>ioa,  a  gaa  rich  in  sul- 
phuretted bydrtjgeni  tugetlier  with  a  trace  ol  oil,  aoil  leaves  a  difficultly 
coinbiiblible  charcoal  When  ignited  with  hydrate  of  potash,  it  gives  off 
ft  large  quantity  of  ammuiiia,  leaving  a  residue  rich  in  sulpliide  t>f  potas- 
sium; this  compound  is  also  formed,  hut  iii  small  quantity,  when  niela- 
thine  is  boiled  wllh  strung  pota.^h.  Melatbine  licated  with  nitric  acid, 
forms  a  brown  ^«lulion.  from  which  water  throws  i{own  a  hir;^e  ouanlity 
of  brownish  tlucks,  while  the  lit|uid  remains  hrown.  With  oil  ot  vitrioi 
also  it  forms  a  brown  sniutiou,  fiom  which  water  tlirows  down  hrown 
flocks.  It  is  quite  insoluble  in  hydrochloric  and  iu  water,  and  dissolves 
but  gpariu^ly  in  aulphide  of  carbon^  alcohid,  ether,  and  acetone. 

Brown  resitiottJi  boJi^,  —  Produced  in  targe  f|nautity  sinuikaneoualy 
with  the  preceding  [>rotlucls.  May  be  nbtained  in  the  prejmrution  of 
thakcetone  by  means  of  oxalic  acid  dissolved  in  ether  (p.  12).  When  the 
dark  brown  ethereal  liquid  formed  in  this  process  is  tiltired  and  mixed 
with  a  »ii  the  tent  quantity  ul  water,  it  deposit^**  a  pitchy  substance,  which 
must  bo  reiUssolved  in  ether,  rep  reci  pita  ted  by  water,  and  dissolved  in 
alcohol;  the  alcoholic  solution,  after  being  filtered  from  a  black  substance, 
is  then  evaporated  in  vacuo  over  oil  of  vitriol^  the  residue  dissolved  in 
ether,  and  the  solutiun  a^ain  evaporated  in  vacuo.  By  this  repealed 
evaporation,  a  volatile  oil  mixed  with  the  resin  is  ultimately  driven  off] 
evaporation  at  a  higher  temperature  mrglit  produce  decomposition,  — 
Another  method  of  obtaining  ilie  resimmj?  body  is  to  exhaust  with  ether 
the  rcaidue  which  ren tains  after  distilling  the  thick  red- brown  mass  {t)  at 
200  ;  ]irccipitatc  the  filtrate  with  water,  which  leaves  akcothine  in  soln- 
tion;  difrjoive  the  j>reeipit:ite  in  ether;  and  evaporate  the  feolntion,  first 
at  a  gentle  heat,  then  in  vacuo  over  oil  of  vitriol.  The  resinous  body 
obtained  by  either  of  these  processes  is  amorphoi's,  decomposible  by 
heat,  insoluble  in  water,  but  soluble  in  ether,  alcohol,  and  acetone. 

El^Uhine,  —  Occnra  principally  in  the  oil  which  pasws  over  (as  in  t/), 
in  the  distillation  of  the  thick  red- hrown  mass  between  \2\f  and  180\  Tho 
oil  is  dissolved  in  ether;  the  liltrute  nuxed  with  alcohol;  and  water  added, 
whereby  an  aqueous  mixture  is  produced,  cliicHy  containing  akcethiuc, 
and  an  oily,  alkaline  liquid,  which  must  be  neulmhzed  with  an  ethereal 
solalion  of  oxalic  acid.  The  liquid  h  then  filtered;  the  filtrate  shaken  up 
with  water  as  hmg  as  the  water  acquires  a  yellow  colour;  then  ilried  by 
agitation  with  chloride  of  calcium;  and  fiuaily  distilled  with  a  fresh 
receiver.  Ether  passes  over  first,  then,  between  140'^  and  150  ,  the 
elathiue,  and  finally  a  br  >wn  turbid  oil,  —  Elathine  is  a  brownish-yellow 
oil,  lighter  tliau  water,  and  having  a  peculiar  and  very  ofTeusive  odour; 
suffers  partial  decomposition  when  distilled;  takes  fire  with  difficulty, 
and  burns  with  a  very  smcjky  flame,  producing  sulphurous  acid.  When 
it  aside  with  strong  potash'Solution  and  agiuued,  it  produces  a  tolerably 
j*ge  quantity  of  sulphide  of  potassium.  Its  solution  in  alcoholic  pot- 
ash, which  is  clear  at  first,  gradually  deposits  a  white  powder.  It  is 
insoluble  in  water. 

An  itidii/O'blu^t  indifferent  hodt/  containing  sulphur,  may  likewise  bo 
obtained  from  the  thickh»h,  red- brow  a  mads.  (^Zeise,) 
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%.  17.  d€lim^  rfAmtmonia  and  Bimlpkide  of  Oofhrni  mm  A^^trnm,- 
Wks  fmre  msetone  ta  mixed  with  an  eqnal  Tolame  of  sulphide  of  ca&ri»oti] 
8B1I  ftboQi  twice  its  nAame  of  ammonia,  laminated  cir^tais,  recaomblii 
iei^  ftfe  formed  afiUrr  a  few  d^js  id  the  tower  stratum  of  liquid;  but  ihi 
dki^ipettr  after  a  while,  and  are  succeciieJ  bj  brger  crystals  of  a  jelhtwl 
aoloiir.  Theie  yellaw  ciqrstab  are  insoluble  in  water^  sparinglj  soluble  ] 
m  iiher,  and  aie«olTe  with  deeompofiitlon  in  ^artu  alcohol  and  boiling, 
lijdj^iMlil<»rie  acid.  After  drying  in  vacuo,  they  exhibit  a  compositioii  1 
mmmptmV  '  Mie  fonnula  C^H^N'S*  and  may  be  regarded  as  a  eooi-'< 
poimd  of  rhamtUe  of  Sulphide  of  Acetonyl  tnih  SuIpkoe^tMe  ^\ 

Aeekmyf,  .it  a  ^C:»H•NS*^2(C«H^CyS').  A  cold  alcoholic  solution  off 
Ifctt  compound  mixed  with  a  similar  solution  of  bichloride  of  plati- 
Lmim.  forrat  a  brownish  yellow,  non-cryetalliue  precipitate  composed  of  j 
■€J*H*X*S*»3Pt  S*;  and  with  a  cold  alcoholic  solution  of  corrosive  sublimate  a  ( 
whito pn^ipitate  containrngC»H*N*S*,27HgS,l8HgCL  (HIaaiwetz,  J.  pr. 
Citrm,M,S.y5;Ann.  Pharm,  7 G,  204;  Jfthrfsbe7\  1850,391).  The  compound 
CH*N*S*  boik'd  with  caustic  jK>t^a^h,  trivcs  off  ammonia  and  foniis  osido 
of  meiiityl  (p.  24)*  When  heated  to  its  melting  point,  it  yields  a  Ic 
•Ifmliim  of  acetone  and  bieulphidc  of  carbon,  and  an  upper  strat 
oootaining  a  lar^  quantity  of  sulphide  of  ammonia;  a  6riL*i11  quaii 
of  nublimate  consiHting  of  white  needle§  is  formed  at  the  same  time. 
Thi5  compound  Ujiled  with  alcx)hol  gives  off  ammonia  and  carbonic  aeid^ 
and  fonnm  sulphide  of  ammonium,  together  with  a  amall  quantity  of  a 
cryutalline  compound,  which  when  dried  in  Tacuo,  haa  the  composition 
0*H'*N*S*,  and  if*  regarded  by  Hla^riweiz  as  a  compound  of  AcHonyUtmidc 
mfh  Snfphoq/anide  «/  Acetonyl=2(C^H\:^n*)-^3{Cm\CyS'y^ffydro- 
mdph^e  of  *S«//?^r<?tony^=3C*H*S,HS-|-8HO  is  obtained  in  the  form  of 
a  colon rlea*  oil,  by  the  dry  distillation  of  a  mixture  of  mesityloeulphate 
of  lime  and  monri^nlphide  of  potassium. 

Actf^rding  to  Stiidi^der  (Cf*rm.  Gaz.  1853,  341),  the  yellow  cryirtalDno 
body  formed  by  the  action  of  animitnia  and  salphtde  of  carbon  upon  ace- 
^ione.  h:ia   not  the  im  assigned  to  it  by  Hlasiwetz,  but  is  the 

Tydrfmdphfile  of  i  fonin^,  a  base  composed  of  C*H'''N*S*,  which 

agTf^i'fl  pretty  well  with  the  '_'i%'en  by  Hlnsiwctz.    The  platinum- 

compound  of  thi*i  bitso  is  C  PtS*,  and  the  mercurial  precipitate 

obtaine<l    by    Hlai*iwetz    ia   nuthiiig    but    HgCl,2HgS,    having   a  amall 
quantity  of  hydrochlorate  of  carbothiacetonine  adhering  to  it. 

18,  Thitijcetoniitf ;  probably  C*H**XS*.  This  baAe,  which  appears  to 
be  identical  with  Zoisc's  akcethine,  (p.  12),  is  formed  by  the  simulta- 
naoua  action  of  ammonia  and  tuIpkurHtrd  hj/drntjen  ujmn  acetone;  app 
rmUy  also  by  boiling  an  alcoholic  sultjtiun  of  hydrosulphato  of 
ibiaoetonine : 

C*H''N^S\2HS  +  4H0  =  C»Ml'VM>*  -t  Mr»  +  2C0«  +  2HS? 

^lystaltixes   in    strongly  lustrouf,    yellowish    rhonibohedrons;    has  aa 
_^  calinti  reaction;    and  dissolves  readily  in   dilute  acids,  ether,  alcohol, 
mud  acetone,  but  If  rather  difficult  of  solution  in  water.  (Stadeler.).  If 

19.  Pulverized  H^drutt   of  Potash  mixed  with    anhydrous  acetone 
Jboeome  strongly  heated;  colours  it  If^ht  yellow;  and  swells  up  within  it  to 

I  dark  brown  maHA,  whirh»  on  addition  of  Avatcr,  is  resolveu  into  an  oily 

"mi^cture  of  xylite-oil  nnd  xylite-reein,  and  an  aqneous  solution,  contain* 

ing   wood-spirit    and    ncctato    of    potash,    together   with    undocompoiod 

m0.     If  2  parts  of  hydrate  of  potash  be  gradually  added  to  1  pt  of 

k  cooled  from  without,  and  the  mass,  after  standing  for  8  daysi  bo 
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mixed  witli  water,  a  Tirown  oil  risea  to  tlio  surface.  —  a.  The  oil  wljen 
distilled  witli  water,  fresh  portions  of  wliich  are  a^lfled  as  lon^^  as  any 
oil  passes  over  with  it^  h  rosolved  into  Xt/lite^oil,  which  passes  over,  and 
A t/Ute-rfsin  which  remains  hehiiid.  —The  Xylitt-oil  is  puritied  hy  agita- 
tion with  chloritle  of  calcintn  and  distillation^  during  which  process*  it 
boils  pretty  regahirly  at  200*^.  Tt  contains  81  32  percent.  C*  lO'lO  H, 
and  8*47  0;  it  is  therefore  rrC^'lPO,  and  perfectly  agreeK,  both  in  com- 
poisition  and  in  odour,  taste,  hoilin^  point,  and  in  its  solubility  in  ether 
and  alcohol,  with  the  xy lite-oil  obtaineil  fr<mi  lignone.  —  X^/Htr-trdn 
purified  by  solution  in  alcohol  and  evaporation  of  the  filtrate,  is  red- 
brown  and  brittle;  becomes  tongh  between  16^  and  20*^;  ia  insoluble 
in  cau.^tic  potash;  and  contains  79^48  p.e.  C,  9'65  H,  and  10-87  0, 
agreeing  therefore  with  the  xylile-resin  obtiiined  from  liij^oae.  — 6.  The 
af{Ucou8,  yellow,  alkaline  liquid  is  decolorized  by  ncntralization  with  sul- 
[ihuric  acid,  a  trace  of  resin  being  separated  at  the  same  time;  and 
yielda  by  distillation,  tJrst,  acetone  and  wood-spirit,  (which  may  bo 
separated  from  the  acetone  by  distill  i  tig  the  mixture  of  tlie  two  from 
chloride  of  calcium,  the  wood-8pirit  being  thereby  retained),  then  at  a 
higher  temperature,  a  large  quantity  of  ueetic  acid^  and  leaves  a  residue 
quite  free  from  organic  matter.  (Lowig  Sc  Weidmann.)  Tlie  equations 
which  these  chemists  (five  for  the  ffjrtnEitiori  of  the  above  com|)fnirid8  Rr«  im|rrftbtihle. 
Hydrate  of  potash  moistened  w^ith  acetone  and  exposed  to  the  air»  absorbs 
oxygen,  and  form.s  a  small  quantity  of  acetate  of  potasli,  chielly»  how- 
ever, if  not  exclusively,  when  the  acetone  contains  ompyreumatie  oil, 
(Licbig.) 

20,  Acetone  passed  in  the  stnte  of  vapour  over  heated  hi/drate  of  pot-- 
ashy  IS  resolved  into  aiarsh-gas  and  carb(^uate  of  potash,  partly  also, 
probably  when  the  heat  is  not  very  great,  into  acetate  and  formiato 
of  potash  : 

cmny  +  2(no,KO)  =  on^  +  2(ko,c(F)j 

and 

C'H^CF  +  4110  +  KO  =  Cm^'KO'  +  C^HKO^  +  6H, 

Vapour  of  acetone  passed  through  a  glass  or  iron  U  tube,  in  which 
hydrate  of  potash  is  heated  to  fusion,  yields  marsh-gas  mixed  with  a  small 
quantity  of  carbonic  acid.  (Perso/,,  /iVf.  8cienlit\  I,  51.) —  Similarly, 
ace  tone- vapour  passed  over  a  heated  mixture  of  lime  and  hydrate  of  pot- 
a^b  — wddth  tirst  l»ecoaies  yellow,  then  again  white,  and  takes  up  carbonic 
lid — yields  marsh-gas  mixed  with  only  2  or  3  per  cent,  of  hydrogen, 
umas  6c  Stas,  Ann.  Chlm.  Fhf/s.  7Sj  149«) —  When  acetone  vapour  is 
sed  over  a  hot  mixture  of  lime  and  hyilratc  of  potasli,  a  large 
quantity  of  acetate  and  furmiate  of  potash  is  produced.  (Gottlieb,  Ann. 
Fh4jrm.  52,   130.) 

21,  PdaMjnum  and  Sodium  m  contact  with  acetone,  become  in- 
tensely heated,  and  yield  products  similar  to  those  which  arc  formed  by 
hydrate  of  potash.  —  Pula.s.¥iuni  in  contact  with  acetone  gives  off  great 
heat,  and  forn»s  a  thicki«h,  yellowish  brown  liquid,  containing  acetate  of 
potash,  on  the  top  of  which  fiuat.**  a  green  oil,  smelling  like  oil  of  pepper- 
mint. (Matteucci.)  —  This  oil  h  the  soUition  of  a  viscid  resinous  matter 
in  acetone.  (Dumas,  Ann.  ("Aim.  Pht/s,  49j  208.)  —  Sodium  fonns  with 
acetone  a  thick  yellow-brown  raas^,  the  action  being  attended  with 
frothing  and  rhe  of  temperature.  (Gm  )  —  When  potasj?iuni  acts  in  con- 
eiderable  quantity,  it  causes  evolution  of  gas,  and  a  rise  of  tetnperature 
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Bufficient  to  set  the  li(|iii<l  nn  fire,  whereapoE  cbarcoal  is  separated.  If 
the  poUi&HiuTU  be  :id<le»l  gradually  to  tlie  acetone,  eacli  piece  being  iutro- 
ducecl  as  tlio  furnicr  diAappeura,  and  the  licjiiid  cooled  from  wlihout,  thd 
<Jefonipo*?jtion  tiikes  place  quietly,  with  gentle  ebullition,  but  witliriiit 
evolution  of  any  permanent  gaij*  A  browuish,  stron^dy  alkali ue  povviler 
is  deposited  at  firist,  but  8ub^e^]yently  dissolves.  The  ultimate  piotluct 
d]8«olves  in  water,  with  separation  of  an  oil.  Thiy  oil  is  a  mixture  of 
xylite-oil  (80  81  p.  c.  C,  10  32  H,  and  8  87  0),  and. xylite  resin  (con- 
taining 7  i*'75  p.  c.  C,  D  14  H,  and  1211  0).  —  The  red,  aqncons,  alka- 
line solution,  satunited  with  sulphuric  acidy  depoi^it^  a  few  rt^sinoui 
flcK^kfl^  and  yields  l»y  distillation,  first,  acetone,  and  perhaps  also  wood- 
apiric,  and  tlieu  a  Binall  quantity  of  acetic  acid.  (Lowig  and  Weidtoann; 
ecmp.  B,Uo  h'6w\g,  Fojf(/.    42,   410.) 

^  22.  Quick  lime  acts  on  acetone  in  the  same  tnatiaer  aa  hydrate  of 
potodhj  converting  it  into  xylite  oil; 

2cni*o-  -  3  lie  =  c'TPo. 

When  acetone  h  mixed  with  finely  pounded  lime,  no  action  takes  place 
at  first;  but  in  the  courffc  of  a  few  weeks,  the  acetone  dimippears,  forming 
with  the  lime  a  i*olid  ina^s,  which  yields  bat  little  acetone  when  distilled 
in  the  waler-bath.  On  the  addition  of  wuttT,  the  lime  slakes,  after 
which  a  sm«ll  quantity  of  acetone  may  be  diistilled  ofl';  and  if  the  heat 
he  continued,  the  water  which  pSL^jies  over  id  accompanied  by  a  eii^jhtly 
yellow  oil,  winch  brg^ins  to  boil  a  littlo  above  100  ,  but  *ii^lib  over  for  h 
the  inoi*t  part  between  200*^  and  220  .  The  reyidnal  miiJ!*s  of  lime  treated  H 
with  hvdroehloric  acid,  vield**  a  8umll  quantity  of  coloured  resin, 
(Viilekel,  Ann,  Pharm.  82,"  63,)  IT. 

ComhlnationM,  —  Acotono  mixes  in  all  proportions  with  Water.  (Cbe- 
novix,  Gm,,  IJebig.) 

At  ordinary  temperatures,  it  dissolves  a  small  quantity  of  Pkogphorus 
and  a  etill  timaller  quantity  of  SuJf/hur,  (Chenevix.) 

It  slowly  diHMulves  hydrate  of  pota-^h,  fonninj^  a  deep  yellow  solution 
k(Chenevix^  [decomposition  takes  place  at  the  same  timoj;  it  is  not 
^miscible  witli  stnm^  potiish*ley.   (Liebi^,) 

Most  »i\]iii  whi<'h  are  soluble  in  alcohol,  arc  insoluble  iu'acetone;  such, 
for   example,    U    tht*    ea^e    with   Chloride  of  Calcium.    (Liebig/)  —  But 
r^kloride  of  calcium  mixed   with   acetone  swells   up  and   forms  a  white 
muss.  (Gm.)  —  When    itn    aqueous    solution    of   chloride  of   calcium    is 
«1kaken  up  with  acetone  and  then   left  at  re>st,   two   layers   of  liquid  aro 
formed,  the  upper  of  which   is  acetone,   the  lower,  aqueous  chloride  of 
I  calcium  contjiiniug  acetone;  but  a  portion  of  the  acetone  separatcts  from 
the  lower  strutum,  and  rises  to  the  top  whenever  it  h  heated,  (Liebi;;  Sl 
Pelouie,  Ann.  Pharm,  10,  287.)  —  The  solution   of  chloride  of  calcium 
in  alcohol   or  wood-Apirit  is  capable   of  Utking   up  a  large  qnantity  of 
acetone.  (Keichrnhaeh.)     When    1    vol.   acetone  is  added  to  3  vol.  of  a 
itnratcd  solution  of  chloride  of  calcium,   the   acet<»ne  is  dise(d%'^ed,  but 
[dilondo  of  calcium  is  at  the  same   lime  prt^cipitatod;  on   adding  more 
one  to  this  mixture,  all   the  chloride  of  calcium  seiiaratee  out;  if 
iMleiid  of  the  acetone,  a  few  drojis  of  water   bo  adilt^d^  toe  aot^toDc  risei 
to  Uie  surface  and  forms  a  separate  stratum  aliove  llie  aqueous  and  alco- 
holic sidution  of  the  chloride  of  calcium,  (Liebig,  Ann,  Phann,  lU,  320.) 
•«Y  According  to  Hla^iweti  {Ann.  Pkarm*  7(F,  2U4)  aceiaoe  fomu  i^ 
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deiiuite  compound  with  cliloricle  of  calcium  arul  water.  A  mixture  of 
pulverized  cliloricle  of  calcium  and  recti  tied  acetone  a-^sumcs  a  ps^ty 
consistence  at  first,  then  Ijcconics  Ijotj  and  forms  a  dry  mass,  wliicii  at 
lOO**  glrcH  oW  mere  tnices  of  a  liquid  having  an  etliereal  odour;  if  more 
water  be  addcil,  pure  acetone  distils  over  from  80    to  H3\  % 

Acetone  mixes  nnifonnly  with  aqueoua  Terchloriiie  of  Gold}  but  on 
adding  to  tbe  sol ui ion  a  further  quantity  of  drj  tcrcliloride  of  gold^ 
acetone  having  a  yellow  colour  and  contain ing  terchloride  of  gold  rises 
to  the  fiurfaee  of  the  watery  liquid.  (Dorosne.) 

Acetone  mixes  willi  Eiiitr  and -4  k'o/it?^,  and  with  many  compound 
lathers,  in  all  proportions. 

It  mixea  with  Voiaiile  oils,  and  diaaolvea  many  Camphors,  Fats,  and 
Besifu, 


Addenda  to  Acetone. 


DecornpmitlQn'pTvducU  of  Acetone^  which  do  not  aC  present  admii  of  exact 
i  gystatiatw  clcissificaiion* 

W^         Mesitylene  or  MesityloL    C«H*=C"H«=C^'H«. 

Kane.     Pogg.  44,  474;  alec  J,  pr.  Cheni,  15,  131. 

HoFMANN.     Chfm,  aS'oc.  Qu.  J,   2,   104;  Attn.   Fharm.  71,  121;  abstr. 
JPharm.  Centr,  184Q,   233;   1850,  65;  CompL  rend.  28,   130;  InstU. 
I  1849,  25;  .V.  J.  Phann,  10,  310;  JiJiresber.  1840,  445, 

When  2  voL  acetone  are  distilled  at  a  gentle  beat  with  1  vob  oil  of 
vitriol,  the  liqnid  frotba  slightly,  aqueous  feulphurous  acid  distils  over, 
and  with  it  a  yellowish  oil  which  floats  on  the  top  and  amotmt.s  to  about 
^  of  the  acetone.  This  product  is  washed  with  water,  distilled  in  the 
water- bath  till  the  admixed  acetone  is  volatilized,  and  then  at  a  stronger 
heat  to  obtain  the  mesitylene,  which  must  be  collected  in  a  separate 
receiver;  the  distillation  must  not,  however,  be  carried  on  to  dryness, 
otherwise  the  distillate  will  be  contaminated  with  an  oil  of  higher  boiling 
point.  The  mesitylene  thus  obtained  is  pari  lied  by  leaving  it  for  24 
Lours  in  contact  with  chloride  of  calcium,  then  decanting  and  distilling 
again.  (Kane.) 

Transparent,  colourless,  very  light  oil,  having  a  slightly  alliaceous 
odonr,  and  boiling  at  about  135*5^.  (Kane,)  According  to  Hofmann, 
however,  mesitylene  purified  as  completely  as  possible  by  repeated  recti- 
fication, boils  between  155"  and  IG'O  ; — according  to  Cahours,  between  162* 
and  lOi'',  Vapour- densi ty  =  2'f*l 4.  (Cahonrs,  Jiirt.  Chim.  Pkf/s.  70, 
J 01;  rid.  iffraJ) 

Kane.  Vol.  Penalty. 

12  C. 72     ....     90     ....     89  61  C-vapour 12     ....     4^5920 

8  H 8     .,..     10     ....     10-34  H.gw 8     ....     0'5544 

C^H*,,. 80     ....100     ....     99*95  Mesitylenc-vapour  ....       2     ....     5&464 

i  1     ....     2*7732 

I  Kane  Msumes  the  formula  C'H*,  regarding  the   compound  m  the 

I  VOL.    IX.  C 


IB 


ETIITLEKE:  PRIMARY  NUCLEUS  Cm\ 


nucleus  wbidi  with  H'O*  forms  acetone,  juei  as  ethylene,  C*H*,  wilh 
H'<_P  forins  alcohol.  Cahours,  in  accordance  with  liis  determination  of 
the  vupour-deusity,  prefers  the  formula  C*^H*;  hut,  the  boiling  point  ISS'^ 
ileteruiined  hy  Kane,  is  too  high  even  for  this.  (SchrtMier,  Fof^fp,  67,  4^,) 
According  to  Gerimrdt^s  calculution  (Vll,  57)»  this  boiliufr  point  corre* 
fipoade  exactly  with  the  formula  C^'^H^^  Perhaps  Kane's  mesitylene 
was  contaminated  with  a  small  quantity  of  the  Ims  volatile  oil  which  ho 
mentions  as  passing  oi^er  towards  the  end  of  tho  distillation;  and  tho^^^- 
forc  exhibited  too  hif^h  a  biiilin^  point.  —  IF.  The  boiling  point  found  by 
Hofmann  is  however  hi;^hcr  still,  viz.,  between  155'  and  160^;  moreover, 
the  action  of  nitric  acid  on  niesitvlene,  which  gives  rise  to  the  three 
compounds,  C"H"X,  C^*H^''X*,  and  C'HVX^  {pp.  20,  22)  clearly  sbowa 
that  the  fonnula  C'^H'-  is  the  correct  one* 

But  according  to  the  vapour-density  above  given  (2 '9 1 4)  as  deter* 
mined  by  Cnhour^,  the  formula  C^-H'^  would  represent  tho  vapour  aa 
trit-atonde  in^^tead  of  diatomic,  which  is  contrary  to  the  usual  character 
of  organic  compoundfei.  Hofuiaun  therefore  suggested  {Chem.  Soc,  Qu.  J, 
2,  112)  that  the  vapour- density  might  he  subject  to  variations  similar  to 
those  observed  in  sulphur,  and  in  certain  of  tho  vohitile  fatty  acida. 
(VII,  54,)  —  The  difficulty  has,  however,  been  completely  removed  by 
a  sulrseijuent  determination  of  the  vapour-density  made  hy  Cahonw 
{Chem.  Soc.  Qu,  J.  3,  17),  from  which  it  appears  that  tho  vapour  is 
really  diatomic.  The  specimen  of  mesilyleno  used  in  thin  hist-mentioned 
determination  was  puri6t'd  by  Fcvoml  rectifications  and  final  distillation 
from  iin hydrous  phosphoric  acid;  it  hoile<l  between  162°  and  164'*  and 
exhibited  exactly  the  theoretical  composition  of  mesitylene.  The  rapour- 
""lensity  was  found  in  one  experiment,  to  be  4*345;  in  another,  4*282t 
The  composition  of  mesitylene  k  therefore  as  follows : 

Vol.  Density. 

IflC «     108     ..„     90  C-¥«pour 19     ....     74880 

12  0 12     ....     10  ll.jfiw 12     ...     0-8316 


cp«a»* 


120 


100 


Vipour  of  C^H* 


83196 
41598  5 
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Mesitylene  bums  with  a  bright  but  very  ffmoky  flame.     It  abiorbf 

rchlorirve  gas  in   large  qunntity  and  with  great  evolution  of  heat,  after- 

^ward»  gives  olT  hydrochloric  acid,  and  solidifies   to   an   acicular  maxs  of 

chloride  of  pt^leyl,  C*H»Cl  [or  terchloromesitylene,  C'^H^CP].  —  Boiling 

pitric  acid  converts  it  into  meaitic  aldehyde.  (Kano,)^ — A  niixtor*  of 

[ccfuril  part«  of  fuming  nitrrc  and  fuming  sulphuric  acid  converts  it  imiii«- 

liately,  and  without  rise  of  temperature,   into   the  crystalline  eompound 

ii€*H'N(>*.    (Cahoun*,    Compt    rtnd.   24,   555  )      [This  compound  diflhn 

^from   Kane's  nitrite  of  pteleyK  which   has  the  same  composition,  but  il 

'liquid;  Cahour**«  compound  should,  perhaps,  be  regarded  as  C^*H»X%  ef 

C"H*X*j*  —  Mesitylene  is  likewite  decomposed  by  oil  of  vitriol^  but  tio4 

by  a4^ neons  alkalis.  (Kane.) 

Mesitylene  dissolves  Iodine^  forming  »  deep  brown   liquid,  which  ii 
fact  altered  by  expoanre  to  sunshine.  (Kmne.)  —  Bromine  converte  it  into 
k.wUte  oryttaUine  compound.  (Hofmann.) 
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Iodide  of  Pteleyl  (or  Teriodomesitylene), 

Kane.     Po^g.  44,  487/  alao  J.  pr.  Chem,  15,  14C. 

Kane  prnvc  the  name  of  Pieieyl   (from   TriXea,  the  elm)  to  the  radical  C*H', 
because  be  fanDerl;  supposed  it  to  exist  in  iiimtc  £tcid. 

When  acetone  is  dlstillod  with  iodine  and  pliofiphorns,  the  residual 
liquid  contains  bL in in^,  golden-yellow  scales  of  iodide  of  pteleyl  j  these, 
after  a  suflicient  aiMition  of  water,  may  be  thrown  upon  a  filter,  and 
then  wa.**lK'tl  and  dried,  wberenpon  thej  lose  tlieir  ln>tre,  and  form  a 
golden-yellow  powder.  Tkia  substance,  when  heated  nearly  to  redness, 
riaea  in  viipour,  and  contlenses  in  tlie  form  of  a  ^old-coloured  eubliniate. 
Bat  when  ita  vajjour  is  passed  throuiih  a  red-hot  tube,  iodine  is  set  free 
and  charcoal  deposited.  It  is  insoluble  in  watery  but  dissolves  in  etlior, 
and  separates  from  the  solution  in  shining  spangles.  Its  formula  is 
probablj  aWl  (Kane),  [or  C^^H'P]. 


b 


IT  Terbromomesitylene.    C^^H^Br*. 

HoFMANN.     Chem.  Soc,  Qu,  J,  2,  108. 

When  bromine  ia  added  drop  by  drop  to  mesltylene,  waiting  each 
time  till  the  heat  evolved  has  aubtii Jed,  and  taking  care  to  keep  tba 
mceityleue  in  excess,  a  white  crysttdlitie  compound  is  formed,  which  may 
be  freed  from  hydrobromic  acid  by  washing  with  water,  in  which  it  is 
perfectly  insoluble.  Two  or  three  crystallizations  from  boiling  alcohol 
render  it  absolutely  pure*  —  White  needles,  which  volatilize  without 
decomposition,  and  are  not  changed  by  boiling  with  potash  or  ammonia. 
(Hofniann.) 

B  ofmann. 

18  C... 108     ....     30-25     30-70 

9  H .„........„, 9     ....       2-52     .„ 279 

3  Br    ,.,,... 240     .,..     67'23 66'68  ^ 


^ 


C^H'Br* ,.     :i57 


lOO-OO 100- 1; 


A  compound  of  iimilar  compositiofi    and  properties  was  prcrioaaly  obtaiued  by 
Cdiours,  who  aisigiied  to  it  tbe  formula  C^*H'^Br'.  ^ 


CWoride  of  Pteleyl.  C*H»C1,  (or  Terchloromesityleiie,  C^'H'CP). 

Kane*     Po^g,  44,  486;  also  J,  pr,  Chem,  15,  145. 

Chlorine  gas  IB  passed  through  mesitylene  till  tbe  liquid  solidifies  in 
an  acicnlar  mass,  which  is  then  dissolved  in  hot  ether  and  crystallized 
by  cooling,  the  undecomposed  mcsitylene  remaining  in  the  mother-liquid, 
"fhe  product  is  purified  by  recrystallizationi  and  the  cryetala  dried  between 
paper,  but  not  in  contact  with  the  air, 

C  2 
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White,  shiQine*,  four-sided  prisma,  resemlilmg  6iil|ibate  of  qninino, 
▼olatili icing  only  at  a  sjtrcing  heat,  but  witliout  deeoiii position,  Tbay  inaj 
ako  be  sublimed  without  altomtiuu  iu  dry  ummoaiacal  gaa^  and  are  not 
decomposed  by  alcoliolic  potash.  (Katie.) 


<>  C 3fi0 

3  H 30 

CI ....», 35-4 

C^tFCl   H'4 


48-39     49-91 

403 4-17 

47-58 


100-00 


f  Nitromesitylene,    C^*H^^NO*=C*'*H»»X, 

CAnouRs.     CompL  rend.  30,  319;  Chan.  So€.  Qu.  J.  3,  185. 

Formed  by  treating  mesitylene  with  fuming  nitric  acid^  not  in  exoeiOi 
and  carefully  coaling  t!ie  mixture  during  the  action. 


18  C 

11  H 

N ».. 

.». 108 

„ u 

14 

65*45 

6-67 
8*48 

4  0 

32 

ltJ'40 

cnv'x 

, \m 

....       10000 

Thk  comjiound,  when  treated  with  an  alcoholic  solution  of  potash, 
h^ecomes  heated  and  evolves  two  products  on  distillation.  One  of  theae 
is  a  litjuid,  which  is  produced  in  very  small  Quantity  only,  and  exbibitii 
the  properties*  of  an  alkaloid;  the  other,  whicli  ia  solid,  dii^solves  very 
reiidily  in  alcohol,  and  separatee  from  it  by  BpontQUeoua  evaporation  m 
tabular  cry«tala  of  groat  beauty;  it  is  iaomeric  with  uitromesitylene. 


%  BmitromesityleEe,    C^H^'N'O^^C^H'^X", 

HoFMANN.     Chem.  Soc  Qu,  J.  2,  110. 

Obtained  by  boiling  mesitylcne  with  moderately  etrong  nitric  acid. 
After  a  few  diatrllations,  the  whnlo  of  the  mesitylene  is  converted  into  a 
crystalline  compound,  which  nmy  bo  purified  by  washing  with  water  and 
reerystal ligation  from  alcohciL  With  dilute  nitric  add,  a  leas  definite  result  Im 
obUined,  the  mcvitylrne  heu\g  converted,  after  repeated  diitillntion,  into  a  yellow  oil, 
which  Hhriwi  a  tendrnry  to  cryttatlize,  but  appears  to  be  a  mixture, 

Tbis  cf>mpc»und  crystallizes  in  fine  needlea^  often  several  inohcfl  lotig, 
and  in  apiHjarance  re«K?mbling  those  of  temitronieeitylene  {vid.  ir{fA. 
Voktiliica  without  docompoaition.  Dissolves  with  great  fiioility  m 
alcohol.  (Hofmanu.) 


18  C 

10  H,.,„„.„ 

2  N 

8  O . 

108 

»..,...      64 

....    61*42     ., 
....      4-76     ,. 
....     13*35 
«..     30*47 

H{>raann« 
.,...     5107 
....       4^8 

C^U»X>  . 

*.„„, 210 

....  10000 

NITROMESIDINE. 


SI 


Maule.     Chem.  Soc,  Qu,  J.  2,  116;  Ann,  Phamu  71, 137j  abstr,  Pharm, 
Centr.  1850,  69;  Jakrtsber.  1849,  402, 


k 
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Obtained  bj  tlie  actton  of  sulpliurotted  hydrogen  on  binltromeeitylene: 

CWHWN-W  ^  6HS  =  C"'H^^(NO*)(NH=)  +  4H0  +  6S. 

Wben  an  alcoholic  sol  ut ion  of  binitromcHitjleno  in  suhmitfced  to  the 
action  of  sulplinretted  hydrogen^  the  liquid  assumes  a  dark  colour  and 
deposits  gradually  a  large  ijuantity  of  eulpliur,  the  odoar  of  the  sulphu- 
retted hydrogen  being  at  the  Bame  time  destroyed.  This  treatment  is 
continued  for  several  ihvy^y  till  the  aulphurctLfd  hydrogen  is  no  longer 
decomposed.  On  the  atldition  of  hydrocldonc  acid^  sulphur  m  again 
precipitated;  and  on  aeparuting  this  by  filtration,  a  clear  licjuid  is  ohtuined 
which  when  mired  with  potash  or  amnion ia,  yields  a  copious  precipitate 
of  impure  nitromesidine.  By  iTpeatedly  dissolving  this  impure  jiroduct 
in  hydrochloric  acid  and  reprecipitating  by  an  alkali,  amall  quantities  of 
fittll  adherini:  Bulphur  are  separated,  and  the  8ub.stance  gradually  assumea 

bright  yellow  colour.     One  or  two  crystallizations  from  alcohol  now 

ffice  to  render  it  absolutely  pure. 


Propfrties,  Long  needle-sJjaped  crystals  of  a  gol*len  yellow  colour. 
Melt^  below  100*^,  and  solidifies  on  co<ding  in  a  mass  of  radiated  needles. 
Volatilises  without  decomposition  at  100'^,  giving  off  a  vapour  which 
buma  with  a  bluish  flame.  Dissolves  very  readily  in  alcohol  antl  ether, 
and  sparingly  in  wiiter^  to  wiiich  it  imparts  a  faint  yellow  colour.  The 
solutions  have  an  unpleasant  hitter  taste,  aud  are  neutral  to  test  paper. 


IBC 

12  H 

2  N 

4  O 

2>ri€d  at  100'. 

.„..     108     ., 

12     . 

.„„ 28     „ 

32     .. 

..     60-00     .. 
..      6-67     ... 
..     1555     „. 
.,     17-78     ... 

Maule, 
.»„     60-01 
....       6  74 

16\^1 

10-94 

CWH^N^O* 

, ,     180     ., 

...  100-00     .„ 

lOO'OO 

Becompasiiwjis.  Bromine  acts  violently  on  nitromeaidine,  forming  a 
dark  oily  liquid, — An  alcoholic  solution  of  nitromesidine  yields  with 
chlorine  a  pinkish  solid  substance  soluble  in  boiling  ether. 

CombinGUhni,  Nitromesidine  dissolves  readily  in  acids,  forming 
crystalline  salts^  which  however  are  very  unstable;  all  those  yet  obtained, 
excepting  the  jdiosphato  and  the  platinum -salt,  being  decomposed  by 
mere  contact  with  water.  They  arc  soluble  in  alcohol,  and  their  sohitiona 
have  an  acid  reaction* 

Phosphate,  ^^^ a,  Ti^rb<inc. — A  solution  of  nitromesidine  in  aqueona 
phosphoric  acid  yields  this  salt  in  leafy  crystttls  of  a  beautiful  lemon- 
yellow  colour,  which  may  be  washed  with  water  without  decomposi- 
tion. 


^ 
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54  C 

J>rUdai  100^ 
324 '0     . 

..     50-75     .... 
..      610    .... 
..    13*16 

4-92     .... 
..     25-07 

Maule. 
..«     &0-54 

as  H 

39*0     . 

....       6*35 

6  N 

P  , 

.^ «.       810     . 

31'4     . 

....       4*86 

20  O 

160-0     , 

3Ci*H^W!0*,PO«  +  3Aq..„.     638-4     . 

..  lOO-OO 

&,  Monobasic  t     If  a  large  excess  of  phosplioric  acid  be  used,  an  i 
silit  is  obtained;  which  appears  to  contain  only  1  At.  of  nitromeaidine^ 

Sulphate,     Wliite  silky  crystals  decomposed  by  water. 

HydroeMoraU.  A  solution  of  nitromesidino  in  dilate  hydrochloric 
acid,  evaporatml  and  left  to  coolj  deposits  this  salt  in  colourless  needles 
which  are  decomposed  by  water. 


Driid  at  100°. 
18  C 108  0     , 

..     49-90     .... 
..       6-00     .... 
...     12  93 
.„     14*78 
...     16-39     .... 

Mauk. 
....     49*52 

13  H  „. „„ 13-0     . 

2  N  „,       280     . 

CI 55-4     . 

4  0 „„ ......_ 320     . 

....       6-01 
.»,    16*32 

CWH"N=0\HC1 216-4     . 

..  100-00 

titrate,  Formctl  by  dissolving  nitromesldine  in  dilute  nitric  acid* 
Th0  ftolution  eviipoi-ated  with  an  excesa  of  free  nitric  acid,  is  decom- 
posed when  tiic  evajMinition  reaches  a  certain  point,  red  nitrous  fiUQQS 
being  ditieug;iged  and  a  red  uily  product  remaining. 

Piatinnm-scUt.  When  an  excess  of  bichloride  of  platinum  is  added 
to  a  hot  saturated  solution  of  hydrochlomte  of  nitromeBidine,  the  liquid 
on  cooling  depoj^its  the  double  salt  in  groups  of  yellow  crystals,  wiiich 
may  \m  Eninfied  by  washing  with  water  and  crystailiEation  from  alcohol. 
(Made.) 


Miidc. 

IBC .„„ 108-0     ..,.     27-96 

13  H^^„ .,.,..       130     ....       3-36 

2N . ..„.       28  0     ...       7  25 

Pt 990     ....     25*64 

3CL. «*„.. „.     106-2     ....     27*49 

4  O , 32-0     -,..       8-30 

.....«,     28-07 
......       3*50 

25*49 

1                 C«H«»NX>\HCbPtCl»........     386*2    ....  10000 

f  Temitromesitylene,    c^H'N^o^z 

=C«H'X». 

CAnouiii,     li.  Ann.  Chim,  Phps,  25.  3D. 
HoFUAWH.     dm.  Soe.  Qu.  J.  2,  1 10. 

Formed  by  the  action  of  a  mixture  of  equal  parts  of  fuming  nitric  and 
famtiig  iiilphurio  acid  (Cahonrs),  or  of  fuming  tiitrie  acid  iDooe  (Hof* 
piaoii\  on  mesitylen#. 

When  pure  m^sityteiie  is  added  drop  by  drf»p  and  with  agitation^ 
to  the  mixture  of  fuming  nitric  and  sulphuric  acid,  a  whitij  flocculimi 


NITRITE  OP  PTELEYL.  ^^b^^^  23 

abatance  separates  out,  wliich  when  dry  is  seen  to  be  an  aggregation  of 
Btider  interlaced  needles.  If  the  prmjess  l>e  cJirefuUy  [*cr formed^  scarcely 
"(kny  rise  of  temperature  h  perceptible.  When  a  sufficient  (|  nun  tit  j  of 
the  product  is  oUained,  the  li*|nid  jmist  bo  diluted  witli  water  and  waabed 
on  a  tiiter,  till  the  wash -water  no  longer  exhibits  any  acid  reaction.  The 
product  is  then  dried  by  pres^uie  between  bibuluua  puper,  and  lastly 
treated  with  alcohol,  whith  does  not  di>iiolve  it  but  removes  a  .subj-tance 
which  ^ive«  it  a  rose-colour.  As  thus  prt'pared,  it  is  colourless,  and 
cryatttUizee  in  delicate  needles.  It  nuiy  bo  obtained  iu  a  state  of  stiLI 
greater  purity  by  sublimation  at  n  gentle  beat.  It  is  tbeu  perfectly 
white  and  a^iiutne^}  the  form  of  very  delicate,  shining  needlci^,  resembling 
flowers  of  antimony.  It  may  nho  bo  obtained  in  very  well  defined 
prismatic  needles  by  adding'  mcsilvkue  drop  by  drop  to  the  mixture  of 
fiuJphuric  and  nitric  acid^  till  tbe  liquid  begints  to  exhibit  turbidity,  and 
leaving  it  to  evapomte  in  a  very  dan*p  atmo>spkere.  The  product  then 
aeparatejs  slowly  and  in  well  deli ned  crvstals. 

Volatilizes  without  decotnposition.  Inaoluble  in  cold  alcohol  (Cahours); 
very  sparingly  soluble,  even  in  boiliug  alcohol  (ilofmann) ;  disfiolves 
f^adily  in  acetone,  (Made.) 
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Ternitromcsityleue  is  elowly  decomposed  by  sulphtiretted  hydrogen, 
a  basic  coni^HJund  being  formed,  (Maule.) 

By  arting  on  mesitylene  i^ith  fuminn^  niiric  acid  uarntxcd  wilb  sulpburk  add, 
CaUoura  obtained  men*ljp  a.  red-bmwii  heavy  oil»  having  a  strung  pungeot  odour*  but  not 
exUibiriiig  any  ddinite  constitution  {rid,  also  Kune,  il/l):  IJofmatm,  on  tlie  other  hand 
obtjim«d  crystaUlztfd  terblti-oiiitfsitylene,  just  em  with  the  mixture  of  nitric  and  lul* 
phuHc  acid.  ^ 


Nitrite  of  PteleyL    c*H'XO*==C*H'X. 

Kakk,     Fogg,  44,  489;  also  J.  pr.  CJiem.  \5,  148. 

Obtained  by  heating  a  mixture  of  2  vol.  acetone  and  1  vob  strong 
nitric  acid  till  it  begins  to  froth;  cooling  the  vessel,  by  immersion  in  cold 
water^  till  the  eflerve^cence  subsides;  heating  it  again  till  the  elTer* 
Tee<5enco  recommencesj  then  cooling  it  once  more,  —  and  so  repeatedly, 
but  aot  too  often;  then  diluting  the  mixture  with  6  times  its  bulk  of 
water;  washing  the  pale  yellow  liquid  which  sink  a  to  the  bottom  with 
water,  till  it  i.^  quite  free  from  aeid;  and  finally  removiot,'  the  water  by 
meana  of  chloride  of  calcium.  This  pmcetis  yields  nitrite  of  ptelcyl 
contaminated  with  niesitic  aldehyde,  the  quantity  of  which  is  greater  as 
the  decomposition  hay  taken  place  more  rapidly;  tou  rapid  acti^ju  must 
thereft»ro  be  avi>ided,  inasmucti  aa  tbtjr©  is  no  meana  of  separating 
the  Dieaitic  aldehyde  completely^ 

Thin  liquid,  heavier  tiian  water.  Does  not  volatilize  at  100"*,  Has  a 
pungent^  somewhat  sweetish  taste. 
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^^P  According  to  Kano^  this  compound  =t  C'H*0,NO*;  according  to  the 

BTibatitutionthcory,  it  is  CH*(NO*)=^C*H^X.  It  is  polyroeric  with 
temitrmnesitylene'  —  The  excess  of  carbon  and  hydrogen  found  in  the 
analy-^ii,  i«  attributed  by  Kane  to  the  presence  of  mcsilic  aldchydo. 

The  compound,  when  strongly  heated,  explodes  vinlently,  even  small 
<|uantities  shuttering  the  containing  glass  Te«8el ;  bence  it  cannot  bo 
puri6ed  l>y  di.sttllation.  The  explosion  is  accompanied  by  evolution  of 
nitrous  funie«  and  geparation  of  a  cousidenihle  quantity  of  charcoal  which 
covers  the  bottom  of  the  vossoU  Paper  sata rated  wkh  the  compouud 
bums  like  tinder  when  dried  [how  is  it  dried Z]^ — The  compound  griMlu- 
ally  decomposes  when  immersed  in  water. —  It  dissolves  in  fldkalis, 
farm  I  ni:  a  dark  brown  .■solution.  (Kane.) 

This  compouudt  when  disssolved  in  absolute  alcohol,  and  heated  with 
potash,  appears  to  yield  acetic  ether.  (Chancel,  N>  Ann.  Chim,  FAi/s, 
7,  356.) 


KAlfE. 


Mesitic  Ether  or  Oxide  of  Mesityl  -  C«H'**o\ 

Po^^.  44,  475;  also  J,  pr.  Chern.  15,  133- 


Preparation,  L  Acetone  and  oil  of  vitriol  are  gradually  mixed  in 
equal  volumes,  in  a  vessel  immersetl  in  cold  water,  so  as  to  prevent  any 
great  rise  of  temperature,  wbi«?b  wouhl  cause  the  abstraction  of  all  tlio 
water  aud  foniiation  of  mesitylene,  and  also  to  avoid  evolution  of  sul- 
phurous acid.  The  dark  brown  nii.tture^  containing  a  small  quantity  of 
mesitic  ether  together  with  mosttylene  and  a  waxy  aubstnnce,  is  left  fl 
to  cool  completely,  and  then  mixed  with  twice  its  hulk  of  water;  after  V 
which  the  mixture  i^  set  aside,  the  tbickisb  upper  stratum  retnoved  by 
means  of  a  pipette,  and  the  smaller  portiou  of  it  distilled  oH'  from  lime; 
the  me,<iitic  ether  then  passes  over  first,  but  tbe  process  does  not  yield  it 
quite  pure. 

2,  Tbe  impure  alcobolic  «olution  of  chloride  of  mesityl  is  mixeil  with 

a  nuflicient  quantity  of  alc^jbolie  pota-^h  to  render  it  strongly  alkaline; 

then  warmed  for  some  time;  di luteal  with  8  times  its  bulk  of  water;  the 

yellow  oil   which   separates  out  in  small  quantity  dried  over  chloride  of 

^calciuiUp  and  distilled  into  two  receivers,  the  acetone  wbicb  bad  remained 

rtnixed  with   the  mBi^ityI  used  in  tbe  prepamtiou  passing  over  fir^t,  and 

Flhen   the   mesitic  ether,  while  the  mcisitytene  being  less  volatile  remains 

behind^     Tbo  chloride  of  mesityl  is  decomposed  by  the  potftsb  iti  such  a 

moneras  to  yield  mesitic  ether  and  chhiride  of  potassium. 

Transparent,  colourless,  very  thin  liquid,  which  boils  at  120^  bas  an 
aromatic  ,odour  like  that  of  pepperniiut^  and  burma  with  a  bright 
and  very  little  sraokow  (Kane.) 


I 
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7?l'i7 73-16 

10*20     10*55 

16-33     16-29 


C^^H'^O*. 98     .,.,  lOO'OO 100^00 

According  to  KaiitJ^  it  Is  C"H'0,  which  wauld  make  it  identical  with  oiido  of  allyL 


FyroacetiG  Oil  or  Biimasin. 

Kane,   Po^g*    44,   494;   also   J.   pr.    Cftcm.    13,    GO.  —  R.    Marchaud, 
J.  pr,  Chem.  13,  69.  —  Hoiutz,  Pogg.  68,  277. 

Formed  hj  pissino-  acetic  acid  or  acetone  through  a  red-hot  tube^  and 
by  tlie  dry  dbtiHution  of  thoae  acetates  which  yield  acetone,  especially 
if  they  are  suddetily  exposed  to  a  strong  heat,  whereby  the  acetone  pro- 
duced at  first  is  subsequently  decomposed. 

The  oil  cannot  be  completely  .separated  from  the  admixed  acetone  by 
fractional  diatillatien.  If  to  such  a  mixture  tliere  be  added  oil  of  vitriol, 
then  water,  then  carbonate  of  lime,  drops  of  the  empyreumatic  oil  rise 
to  the  surface,  and  muy  bo  freed  by  distillation  from  the  pitcby  resin 
formed  at  the  same  time.  (Murcband.)  Hciutz  ajL^itate.'*  the  empyreu- 
matic oil  obtained  by  the  dry  tlistillation  of  2  pi-^,  acetate  of  leatf  and 
1  pt.  lime,  repeatedly  witb  water,  to  remove  the  acetone;  dries  it  for  a 
long  time  over  cbloride  of  calcium,  then  decants,  and  boilu  it  for  some 
minuted  in  contact  witb  tbo  air,  to  volatilize  the  remainder  of  the 
acetone;  distilB,  till  the  boilin^^  point,  which  is  130^  at  first,  btis  risen  to 
200%  whereupon  a  blackish  tar  reumins  behind;  and  separates  from  the 
distillate  the  more  volatile  portion,  which  is  the  pure  |)yr<iaeetic  oih 

Thin,  transparent  and  colourless  oil;  boils  at  120'  (Kane);  between 
120''''  and  130  fileintJE.}  Vapour  density  5*204  (Kane);  has  an  aromatic 
odour  (Heints,) 

Calculation^  According  to  Kane,  Knne. 

IOC 60     ...,     7H-94  ...  78"«2  Cvajiour 10  ....  4'16O0 

8  H  ,.,„„„..„.*       8     ....     10-53  ....  10*46  H-gra B  „.,  05514 

O, „  ...       8     ....     10  53  ....  10*72  0-g«i.. i  ....  0-5546 

C^H'^O 76     ....   lOO'OO     ....   100  00  Oil-? iijjour ....       1     „..     5'2690 

Crtlculattoti,  Heinti. 

according  to  Hdii^tx                      a.                 h,                  c,  d.  e. 

12  C ;2  ...     73  47...  73-49  ,.,     ;4-64  ....     75-51  ....  77  62...  79-66 

10  H    ,.,.. la  ....     J0-2U  ....  10-30     ..     10-40  ....     10-34  ....  9*40  ....  877 

8  0 16  ....     16-33    ,„  1G'21  .,.,     l4-9r>  .,..     14*15  ....  12*98  ....  n-57 

CwaM>03 98  ....  100  00  „.,  100*00  ....  100-00  ....  100-00  ....  100-00  ....  lOO'OO 

a  \m  thie  anmljits  of  the  pure  oil  which  boib  between  120"  And  130%'  tiie  dUtillates 
6,  e,  d,  f»  obtained  by  contiriuini^  the  distillation  with  a  rising  boiling-point,  becoiue 
continually  richer  in  ciirbon  and  poorer  in  hydrogen  and  oxygen,  (HeinU.) 

Since  Kane  or  HeinU  cannot  have  mude  n  iiu>take  of  5  per  cent,  in  the  cwrboti,  we 
roust  fupp<i^i>e  that  they  analysed  ditTerfUt  produi:t«i :  hence  it  would  appear  that  more 
thin  one  cmpyrcunvHtic  oil  15  obtained  from  acetic  acid  or  acetone,  a  aupiKi^ition  which 
ift  confirmed  by  the  analyses  A,  c,  d,  e. 

The  pure  oil  a  analyzed  by   Heintz^  is  by  him  ooneidered  to  bo 
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identical  witli  Kitne*8  nietjitic  ether.  It  Imrns  with  a  bright,  smoky 
flame.  WJien  treated  with  nitric  acid,  it  solidifies  and  is  converted  into 
an  acid  whicli  dissolves  in  potsfih,  forming  a  dark-red  solution,  and  is 
precipitated  thcrefroin  by  the  strun^er  acids. 


Mesitic  Aldehyde.    C*H*0==G^'H*o*, 

Ka^e.  Po^g,  44,  4D1;  ako  J,  pr.  Chenu  15,  150, 


1 


This  compound  is  formed  by  carefully  heating  2  vol.  acetone  with 
1  vol.  8Lrt>Qg  nitric  acid,  and  diluting  with  water;  but  a^  thus  obtained,  il 
is  always  con  tarn  ina  ted  with  nitrite  uf  ptcdeyl  {q  v.),  Tu  obtiiin  it  pure, 
mesitylene  ia  Iniiied  with  nitric  acid,  freali  «| nan ti ties  of  which  are  con* 
tin ually  added  till  no  further  actitm  ap^ierirs  to  take  place;  the  products 
\&  tht'u  washed  with  water,  and  dried  over  chloride  of  calcium. 

Heavy  yellow  li*|uid  uf  swecti^jh  aatriiigent  tasto. 

6C.^ 36    .„.    64-29     64  83 

4  H 4     «.       714     7U 

2  O « „.„.     16     _    28-57     28  06 


C«lMO^ 56     ...  lOOOt) 


10000 


Dbsolvea  sparingly  in  water,  but  readily  in  alkaline  liquidj},  forming  ] 
a  yeltowiiib  brown  solution.  —  It  ab^urba  amnion taeal  gas  with  gr^t 
avidity,  forming  a  bruwn  resinous  maaa.  This  compound  of  nK^bitio 
aldtdiyde  with  ammonia  may  be  obtained  Jn  the  cry^italline  state  by 
solution  iu  wattr  and  careful  evaporation.  It&  atpieou^  solution  uiix(*d 
with  nitrate  of  silver,  immediately  foniia  a  yellow  precipitate  which 
blackens  when  heateil;  the  reduction  id  however  incomplete.  But  oxide  of 
silver  prectpiiated  from  tlic  nitrate  by  a  duiall  quantity  of  pottieh,  is  imtncK 
diately  reduced  on  addition  of  mesitic  aldehyilcf  sotnctimes  to  a  black 
powder,  sometimes  to  a  metallic  and  soniowhat  specular  coating*  (Kaue.) 


Iodide  of  Mesityl  or  Hydriodate  of  Mesitylene. 


Kii«£,  Voff^.  44,  478;  also  J.  pr.  Chem.  15, 137. 


1.  Acetone  mixed  in  a  retort  with  iodine  and  phoapborus,  and 
heated,  gives  off  a  large  quantity  of  hydriodic  acid  gas,  and  yields  a 
ilintillate  coloured  dark  by  iodine  and  smelling  of  hydriodic  ether.  If 
this  distillate  be  treated  with  water  to  remove  hydriodic  acid  and  with 
potash  to  remove  free  io^Jiue,  and  thervliy  decolorisEed^  it  bteottMl 
coloured  again,  both  when  left  to  itself  and  when  inimerbcd  in  wnter,  ta 
contto^uotice  of  lb e  separation  of  free  iodine,  which  i^  deposited,  together 
i«ilh  charcoal,  at  a  later  stage  of  the  decomposition.  At  hll  events  iodide 
of  mesityl  thus  prepared  is  very  impure,  being  contaminated  with  vary- 
ing nuanlKies  of  acetone,  mesitic  ether,  and  fre(|uent]y  also  of  nievitylene, 
and  consequently  gives  vary  variable  results  on  analysis.  It  is  pariiallj 
decompoi^ed  by  dislillation. 

2*  A  purer  iodide  of  tucsityl  is  obtainefl  by  introducing  into  a  tabe 
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a  email  quantity  of  iodine,  then  acetone  and  a  piece  of  phospliorus,  and 
shaking  up  the  mixttire  willi  water,  after  gently  heating  it.  Its  compo- 
fiitiou  is  probabij  C*H*L  (Kane.) 


Chloride  of  Mesityl  or  Hydrochlorate  of  Mesitylene, 

Kane,  Fog^*  44,  476;  also  /.  pr,  Chem.  15,  135* 

1*  Acetone  ja  saturated  with  hydrochloric  acid  by  passing  the  gaa 
throngh  it  for  seveml  days,  during  which  time  an  ahiinJant  ahnorj^tion 
takes  place,  and  the  resulting  dark  hrewn,  very  acid  lit^uifl,  ie  mixed 
with  water,  which  takes  up  the  hydrochloric  acid,  and  precipitates  the 
chloride  of  niesityL  This  proline!  is  then  digested  with  Dtharge  and 
chloride  of  calcium;  but  it  still  remains  contanTin:iled  with  mesitic 
ether  and  acetone, — -  It  is  a  diirk  brown  Hc|uid,  miicli  heavier  tlmn  water, 
neutral  when  recently  prepared,  but  even  on  the  followmgday^  becomes  so 
strongly  acid^  that  it  exhalej^  dense  fumes  of  hydro iddoric  aciil.  When 
difitilied,  it  gives  off  hydr*>ch1orie  acid  and  yields  a  distillate,  which, 
from  being  mixed  with  niesitic  ether  and  mesitylene  produced  in  the 
process,  is  lighter  than  water.  Whrn  distilled  witli  arpjeons  salpliide  of 
potasBium,  it  yieMa  a  yellow  li(]uid  which  contains  a  large  ipiautity  of 
un decomposed  chloride  of  mesityl,  tc^gether  with  a  little  me^jitio  ether,  but 
has  a  very  repulsive  otiour  and  gradually  depo*sit8  sulphur,  wheuce  it 
probably  also  contains  sulphide  of  mesityh  (Kane.) 

2.  When  a  mixture  of  i  jit^  anhydrous  acetone  and  2  pts.  penta^ 
chloride  of  phoitphorus,  kept  cool  by  iinmcrtjing  the  containing  vessel  in 
writer,  is  misted  witli  four  times  its  bulk  of  water,  and  the  precipitated 
pale  yellow  lif|tiid  washed  with  a  small  rpiantity  of  water,  and  thon  dried 
over  chloride  of  calcium — from  which  it  must  he  merely  tlccauted,  not 
distilled,  because  distillation  would  decompose  it^a  much  purer  chloride 
of  mesityl  is  obtained,  mixed  however  with  saiall  quantities  of  mesitic 
ether  anU  acetone.   (Kane.) 
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According  to  Kane,  the  formula  is  C'lPCl. 

Chloride  of  nn^sityl  treated  with  hydrate  of  potash,  does  not  yield 
\c6toDe.     (Lttwig  &  Weidmann,) 


Mesitic  Chloral.    c«H*CFO», 

!*lEBlo  (1832)  Ann,  Pharm,  1,  228.  —  Kanb,  J,  pr,  Chem.  15,  152. 

Formed  by  passing  dry  chlorine  gas  through  anhydrous  acetone, 
heating  the  liiiuid  nearly  to  the  boiling  point  to  facilitate  the  absorption 
when  it  begins  to  slacken,  and  gepa rating  the  resulting  oil  from  the 
bydrochloric  acid  wbich  adheres  to  it|  with  water^  (Liehig.)     The  oil 
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10  deliytirateri  by   placing  it  over  ehloride  of  calcium  aud   deoautmgr 
(KaneO 

Oily  liquid,  of  8|>.  gr,  1'331.  Its  odour  Is  faint  at  first,  resemblrni 
tWt  of  chloroform  and  Dukli  liquid,  but  after  a  few  aeconds  becoraeflBo] 
pungent  bb  nearly  to  tak©  away  the  seiiae^,  and  oxcites  a  copious  flow  of 
teara  (Liebig) ;  acta  very  strongly  on  the  noae  and  eyes,  the  eflTect  con- 
tinuing for  some  days;  produces  rodnesa  and  blisters  on  the  hand,  like 
cantbaridos;  but  the  wounds  which  it  makes  are  much  more  difficult  taj 
heal  (Kane), 

Liebig.  Kane, 
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The  oil  boils  at  about  7P,    but  during  ebullition  gives  off  hydrcH 
chloric  acid,  and  becoinca   dark  and  opaque.  (Kane.)     It  is  decomposed 
by  oil  of  vitriol  and  puta.sii  with  the  ;iid  of  beat.   (Liebig.)      When  it  it 
mixed  with  a  «iuantity  of  potash  suffiirient  to  dissolve  only  half  the  oil, 
the  undissolved  portion    does    not  appear  to   be   altered;  but    a   larger  I 
quantity  of  potash  dissolves  tlic  oil  completely,  forming  a  deep  rcd-browaj 
Iifpiid,  which,  bosidoa  chloride  of  pota^Mtum,  contxiins  a  peruliar  potash-j 
Bttiti  whoiie  acid,    PtrJeic  acid,  is  probably  composed  of  C*H*0*;  all  thd] 
ia)t«  of  this  acid  are  soluble;  thoi^^e  of  the  alkalis  are  red-brown^  aad  da 
not  retluce  the  salts  of  the  heavy  metate.  (Kane.) 


Mesityl-hypophosphorous  Acid* 

When  acetone  i«  distilled  with  [ihoaphorus  and  iodine,  impure  iodida 
of  meHltyl  passes  over,  and   this  acid  remains  in  the  form  of  a  thick] 
Ii*|uid  which,  on  cooling,  solidifies  in   an  asibestus-Iike  raa^is.     Dieaolve«l 
readily  in  water,  producing  a  hitter  aud  Htroufjly  acid  liquid,  and  forma 
with  carbonate  of  baryta,  a  soluble  and  in.^^oluble  salt.      If  the  l^ltrate  bt 
then  evaporated  nearly  to  dryness,   ho  tliiit  it  scdidifies  in   a  cry^stalline 
miiM  on  cooling,  and  this  crystalline  mass  be  freed  from  iodide  of  barium 
by   rejjoated    boiling    with     alcohol,    inci?ityl*hypophof4(diite    of     barytm 
remains  in  white  neutnd  crystalline  grains  which  take  tire  when  bcatedi 
producing  a  phosphorus-flame  and  dense  funics  nf  phosphoric  acid,  and  leav-,' 
ing  phoH|)hate  of  bartya  mixed  witit  charcoal;  when  moistened  with  nitric 
a«id  and  then  hcAtedy  they  are  cleoomjHised  with  great  violence,  portion 
of  the  inaas  being  scattered  about.     Tho  cryntals,  when  once  formal 
t&ko  a  long  time  to  dissolve  oomplctety  in  water.  (Kanei  J.  pr,  CkemA 
IMIl.) 

Kane. 

lkiO^„^„„,«».,.^„„     76  6     ....     44  02     43-80 

I* ...M..     31-4     ..       1H04 

CC... .....„„.. ....    560    ....     2010    20ii0 

ilH«« 60    ,...       3-45     ......       ym 

SO. .....«_*« t4'0     ...     n'77 

UtO,C«H«OMH)    ^..„  174  0    ....  10000 
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Mesitylo-phosphoric  AcicL 

1  pt.  of  acetone  mixed  with  1  pt.  of  glacial  phosplioric  acid,  becomes 
heated  and  yields  a  dark  brown  mixture,  which  when  neutralized  with 
an  alkali,  fomui  a  large  quantity  of  phosphate  and  a  small  quantity  of 
mesitylophosphate. 

The  soda-salt  assumes  the  form  of  thin  rhombic  tables,  which  efflo- 
resce in  the  air,  and  fuse  in  their  water  of  crystallization  when  heated, 
leaving  a  soft  mass,  which,  as  the  heat  increases,  swells  up,  blackens, 
and  finally  leaves  a  residue  of  phosphate  of  soda.  (Kane,  J.  pr.  Chcai. 
15,  144.) 

Slane. 

NaO,PO» 102-6    ....    49-90    48-8 

C«H«0»   « 58-0     ....     28-21 

6Aq   45-0     ....     21*89     20-0 

NaO,C«H«0»,PO»  +  5Aq   ....     205-6     ....  10000 


Mesitylo-sulphnric  Acid. 

Kaiib.     Pogg.  44,  479;  also  J.  pr.  Chem.  15,  138. 

Obtained  by  mixing  2  vol.  acetone  with  1  vol.  oil  of  vitriol,  without 
cooling  the  mixture  artificially;  diluting  it  with  water  when  cold,  satu- 
rating  the  acid  with  carbonate  of  baryta  or  lime,  and  evaporating  the 
filtrate  to  the  crystallizing  point  (Kane.^ 

The  Baryta  salt  decomposed  by  sulphuric  acid  yields  a  liquid,  which 
smells  strongly  of  mesitic  ether,  contains  sulphovinic  acid,  and  when 
further  concentrated  by  evaporation,  gives  off  sulphurous  acid  and  turns 
black. 

The  Lime'SaU  assumes  the  form  of  small  crystals,  which,  when 
heated,  give  off  7*2  p.  c.  or  1  At.  water  (or  2  At.  if  the  salt  be  supposed 
to  contain  120).  When  moistened  with  nitric  acid  and  heated,  it 
decomposes  with  slight  detonation;  does  not  give  off  snlphuric  acid  when 
more  strongly  heated,  but  leaves  perfectly  neutral  sulphate  of  lime. 
(Kane.) 


Dehydrated. 

CaO 28 

SO> 40 

6C 36 

5  H 5 

....    23-93    .... 
....    34-19 
....    30-77    .... 
....      4-27    .... 
....      6-84 

Kane. 
....    23-70 

....    30-29 
4-40 

0 8 

CaO,SO».C*HK)  117 

....  100-00 

[Perhapa  more  oorrecUj,  -  2(CaO,SO»)  +  C^H^oO^.  At  all  ercnte,  the  lalt 
exhibits  a  pecoliarity  not  obsenred  in  the  salts  of  other  conjugated  acids,  riz.  that  the 
quantity  df  inorganic  base  contained  in  it  is  sufficient  to  saturate  the  whole  of  £ 
snlphoric  add.] 
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Peroiesitylo-sulphnric  Add. 

Kane.  Pog^,  44,  479;  alao  J.  pr,  Chem.  15,  138, 

Ooe  part  of  acetone  ia  mixed  with  2  pta.  of  oil  of  Titriol,  wHbout 
ODolin^.  m  tliat  tlio  mixture  becomes  very  hot,  turiia  brown,  and  givei 
off  611  Iftfju rolls  aci<i;  the  liquid,  when  cold,  is  diluted  with  water,  «atu- 
luted  with  wirboEjate  of  baryta,  lime,  or  lead,  and  the  filtrate  evaporated. 

The  Ban/ta-salt  crystallizes  in  small  pearly  tables,  tuma  brown  whta 
heated,  and  leaves  784  per  cent,  of  neutral  t-ulphate  of  baryta.  Heated 
with  Kulphuric  ncid,  it  behaves  like  meyitylosulplmte  of  baryta. 

The  Lim^-sah  crystallizes  in  (ielic|ue!5cent  graiiales  and  small  prisTDSi 
may  h^  deprived  of  its  1  At.  water  of  crystallization  wrtliont  blacKening, 
hat  blackens  and  takes   fire   at  a  stronger  heat,  and  leaves  a  elightly 
alkalioc  residue,  witliont  giving   ofi'  f^ulplruric  acid.     The  salt  moifiteDcd  j 
witli  nitric  acid  decomposes  quite  quietly  when  heated.  (Kane.) 

CryaiaUized,  Kmie, 

2  C*0,SO^ 136  ....  7010 70*50 

6  C 36  ....  1»'56 18-52 

6  H  „.,,„.,. 6  ....  :i'09  ..,..  ,  3  33 

2  0 16  ....  8*2.^  7  65 

2(UO,SO')'».C«H«0"....     191     ....  10000     160  00 

[By  doubling  this  formula,  we  obtain  4(CaO,SO')-|-C»»H'''0»  +  2HOJ 


IT  Sulphomesitylo -sulphuric  Acid. 
Hdphakn.  C/iaii.  Sqc,  Qu,  J,  2,  113. 

Me*iiyto*hypofftlphHric  acidt  Meniylo-tulpkuric  add* 

Ohlained  by  treating  me«ity!ene  with  faming  sulphuric  acid,  wher 
a  reddish   brown   li^juM   ia  produced,  which,   when   exposed   to  a  uiaist 
atmiijiidiere,    becomes   gradually    cryetalline.      The  application   of   heal 
niu.f't  he  avoided   as   it  cnrhouiTces   the  compound,  and  givea  rUe  to  tli#, 
evolution  of  sulphurous  acid.     The  brown  liquid  becomes  colourlea 
diluted  with  water,  iind  im  adding  carbonate  ctf  lead  in  excess,  a  i 
lead-i^lt  is  formed,  tngeiher  with  insoluble  sulpliate  of  lead.     The  k 
•nit  of  this  acid  crystallizes  in  wliite  needles;  it  is  very  soluble  botk  il 
alcohol  and  in  water.  (Hofmann,) 

Lead'tali.  Hofmann. 

Pb  «««««. „„....     104  „..  U2Z  MQb 

18  C „, ....     108  ....  35*68  .« 35  06 

n  H ^ 11  ...,  3  63  3-81 

2  5 „..•       St  _  10*58 

6  0..»«....«. 48  15-88 

PbO,SO»,C»|gJ^} 303     ....  ICWOO 

Tb«  fbrmnk  of  this  mK  mtf  sli^  b«  written  FbO,C^H"SKH*    f . 


ACECHLORIDE  OF  PLATINUM.  31 


AcecMoride  of  Platinum, 


Zeise  (1840).  Togg,   51,  6,  155^  and  312;  aUo  Ann,  Pkarm,  33,  29; 

also  J.  jjr.  Chem.  20^  193. 

Chloroplatinite  qfMesityL 

Prfparatlon.  Dry  hxMoTulc  of  platinum  is  mixed  with  a  small 
quantity  of  acetone,  sufficient  only  to  form  it  into  a  pasty  mnm;  the 
mixture  placed  in  a  stoppered  bottle*  and  left  to  iteelf  for  4<J  liouri*;  and 
the  nia^s,  wliicfi  has  tlien  become  black -hruwn,  crystalline,  and  friable, 
thrown  on  a  filter,  separated  from  the  portion  wliicn  still  remain e  lit|uid, 
and  repeatedly  washed  with  tiuiall  tjuaotitiBs  of  aeetoue,  wlierehy  a  lilaek- 
hrown  substance  is  dissolved,  and  t!ie  residue  tiirned  jijUow.  —  Tbe 
filtrate  left  in  a  stoppered  bottle,  deposits,  in  the  cour^^e  of  24  hours,  iin 
additional  quantity  of  acecldoride  of  platinum,  wliicb  must  likewise  bo 
washed  with  acetone.  To  obtaiu  the  reat  of  the  aceuhloride  of  platinuni 
from  the  filtrate  (and  wash- liquor),  the  greater  part  of  the  acetone  ia 
distUled  off*  from  it;  tbe  thick  ttyriip  jiourcd  into  a  basin;  tbe  portion 
remaining  in  the  retort  washed  i>ut  with  a  little  aeetoue;  the  whole  left 
to  evaporate  in  a  slowly  prciduced  vacuum  over  oil  of  vitriol  and  hydrate 
of  potash;  and  tbe  residual  brittle  resinous  nia.Hs  pulverized  and  washed 
with  acetone,   which  leaves  tbe  acechloride  of  platinum  tolerably  pure. 

All  tlie  acechloride  of  platinum  thus  idilatned  is  still  contaniiuated 
with  a  kjdy  which  is  insoluble  in  acetone  free  froTD  acid.  It  must,  there- 
fore, be  dissolved  in  warm  acetone  eotitained  iu  a  long-neeked  flask,  and 
the  warm  solution  filtered  from  this  body  into  a  wide-necked  bottle, 
which  is  then  to  be  closed  :  pure  acechloride  of  platiuutu  then  separates 
MS  the  liquid  cools.  As,  however,  acechloride  of  platinum  is  much  more 
aoloble  iu  hot  than  iu  cold  acetone,  the  purification  may  also  be  effeeted 
by  immetliniteiy  distilling  the  bot-filtereil  solution  nearly  to  dryness,  and 
freeing  tbe  residue  from  tbe  brown  subi^tance  by  washing  with  acetono. 
In  this  manner,  100  pts.  of  bichloride  of  platinum  yield  about  20  parts 
of  acechloride. 

Cryttattiied  f  dritd  in  imvuo  over  oil  of  vHrioi,  Z^m* 

6C. ,^ 36*0     ...     19  63     19-43 

SH^ ,..    «„      6^     „„      2-73     «..„„  2  90 

Pi., «..,.     9»«     .,.    6.1-98     ^  b3-59 

CI ^..«..^...^ 35  4     «..    19-30    ........  19  10 

O ». 80     ....      4-36 4-98 


C*H*CbPtO .._  183*4 

=.C«U»O,PtCl-=C«H*.H0,PtCL     (Zeise.) 


100-00     100-00 


Ihcompontions.  1.  Acechloride  of  platinum  heated  in  the  oil-hath, 
Bttslains  without  decomposition  a  temperature  of  1S)5';  from  200**  to 
203^  it  turns  black  and  gives  off  a  sour  pungent  odour;  at  215°,  it 
begins  to  give  off  gas,  which  eseapes  very  abundantly  &t  240',  and 
consists  of  a  mixture  of  hydrochloric  acid  and  a  cond>ustib!e  gas,  with  a 
trace  of  carbonic  aciil;  up  to  300",  the  gae  is  accompanied  hy  a  vapour, 
which  condeneeB  to  a  brown  liijuid;  and  there  remains  a  black  residue. 
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which,  when  heated  to  redness,  given  off  a  little  more  of  the  comlmsttiUe 
^jaa,  but  iif)  lifiiiid,  and  is  coTerted  into  60  36  p.  c,  of  bicarbitle  of  pla- 
tinum (vi,  285).  The  brown  dietilhite  heroby  obtained  hn^  a  peculiar 
acid  odour;  funics  in  the  air  in  cooscquenee  of  cuntaining  a  large  f|uaiitity 
of  hydrochloric  aeid;  apj>ears  to  contain  acetone;  and  on  addition  of 
"w'ater,  yielde  an  oil,  which  rises  to  the  surface,  and  has  a  rci^inous  and 
etlioreal  odour.  The  decomymsition  takes  place  without  fusion  or  intu-  h 
tnescence*  When  acechloride  of  plutinuin  ia  ignited  with  potash,  a  ^| 
residue  is  likewise  formed,  containing  PtC,  i 

2.  Wlien  acechloride  of  platinum  i:j  immersed  in  water,  both  th© 
yellow  solution  formed  at  first  and  the  undissolved  portion  turn  brown 
m  a  few  hours  at  ordinary  temporal urej?,  and  immediately  on  the  appli- 
cation of  he^t.  If  the  lic[uid  be  continuously  boiled,  the  water  renewed 
BB  it  evaporates,  the  solution  becomes  eolonrles.^,  and  the  residue  is  con- 
verted into  58'38  per  cenL  of  a  black  powder,  consisting  of  aceplatinous 
oxide. 

[If  we  suppose  that  acejdatinous  oxide  — C'PtO,  and  that  hydro- 
chloric ether  in  produced  simultaneously  with  it,  the  equation  is 
C''HTtC10  =  C^PtO-HC*H=€l;  and  con6e»piently,  1834  pt.^.  of  acecblorido 
of  platinum  must  yield  lOJl  pt«.  of  aeeplatiuous  oxide— 100:  59'A, 
which  agrees  well  encnigh  with  Zeise's  exjM?riment.  This  pplitting-up  of  S 
an  acetonC'Compound  into  a  compound  of  the  ethyl-series  and  one  of  the  " 
methyl-series,  is  fa^^ourable  to  Chancers  theory  of  the  constitution  of 
acetone.] 

3.  Acechloride  of  platinum  is  decomposed  when  heated  with  potasb, 
jBoda,  baryta,  or  lime,  cither  in  the  dry  or  in  the  humid  way.  It  dia- 
'lolres  slowly  in  cold  potash,  fc^rming  a  brown  solution,  which  indicatce 

a  coiuniencement  of  doeompogition.  Mixed  with  a  solution  of  hydrate 
of  potash  in  0!)  per  cent,  alcohol,  it  forms  a  brown  pnsty  mass,  which 
turns  black  when  heated  in  a  retort;  and  after  |  of  the  alcohol  hia 
,8«©d  over,  is  found  to  be  converted  into  a  black  powder,  sunnounted 
y  a  hrt>wnifih  yellow  liquid.  If  the  distillation  be  continueit  with  fre«h 
^>ortiona  of  alcohol,  a  distillate  smelling  of  hydrochloric  ether  is  finally 
obtained,  and  the  black  powder,  surmounted  by  an  almost  dccalorijped 
'  liquid,  present><  t!ie  characters  of  acep  latino  us  oxide^  though  with  a  few 
ptDOliar  characters* 

4.  Ac-echlorido  of  platinum  stirred  up  with  a  small  quantity  of  aaocous 
nmimonia,  di^olves  partially,  forming  first  a  yellow,  then  a  red-oniwn 
alkaline  liquid  which  smells  of  acetone.  This  liquid  boiled  in  the  retort 
with  the  uudiHstdved  reddish  jMjwder  (during  which  procetis,  thin  stroaiM 
of  an  ethereal  liquid  appear  in  the  neck  of  the  retort)  dissolves  com- 
pletely, form  in  <f  a  brownish  yellow  liquid,  which,  however,  if  the  boiling 
DC  continued,  oecomea  darker  ami  depoNits  a  mnall  quantity  of  blackinh 
powder.  When  !*eparated  from  this  powder  by  filtration,  and  eva|>uraled 
la  vacuo  over  oil  of  vitriol,  it  dries  up  to  a  dark  brown,  hriltlo  masSy 
which  dissolves  but  partially  and  fjiaringly  in  alcohol.  —  When  dfy 
annnanitical  gas  Is  passed  thrt)ugh  a  solution  of  acechloride  of  platinum 
in  acetone,  a  light  yellow  powder  separates,  probably  consisting  of 
accchloroplatinatc  of  ammonia,  which,  if  the  ]>a6Aage  of  the  giks  he  con- 
tinued, is  redissolved  and  fonns  a  cl«ir  brownish  yellow  liquid,  in  eonsd- 
oueoce  of  the  foraiatiuu  of  an  oil,  which  increases  the  solvent  power  of 
the  acetone  on  the  acechloro|datinatc  of  ammonia.  (If  the  •oktion  tkit 
fomed  be  miivd  vritfa  •  frrth  •nlulion  of  ju^rrhlnride  of  pUtinuni  in  ftcetnnr,  tlie  farvMT 

<|vwi|>it»te  b  rrproduced).     Ou  dJBtiiUng  tlii^  clear  brown  liquid,  acetooa 
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first  passes  over  to;;ethcr  with  ammoaia, ;  then  a  cotourlesa  distillate, 
which  becomes  milky  whan  uuxod  with  water;  tlien,  rtt  the  temjxsratQre 
of  a  chloride  of  calcium  hatli,  a  y  olio  wish  lit|uid,  which  on  addition  of 
water,  yields  an  oil  that  rises  to  the  surface;  and  lastly^  at  a  still  hio-her 
temperature,  a  thick,  brownish  yellow  liipiid  from  which  water  likewise 
Beparates  a  large  quautity  of  oil.  The  houcy-yellow,  viscid  residue  in 
the  retort  deposits  on  cooling,  red- brown  granules  of  acecldoiojtkitinafe  of 
ammonia,  which  remains  behind  after  the  re<l-browu  syrupy  mother- 
liquid  haa  been  removed  by  uieana  of  ether  or  acetone.  The  wash-liquid 
thus  obtained,  if  mixeil  with  water  after  the  greater  part  of  the  ether  or 
acetoDO  haa  been  distilled  olf,  yields  a  large  additional  quantity  of  tbe 
above-mentioned  oil,  which,  however,  if  ace  tone  be  present,  rcniaiua 
dissolved  in  considerable  quantity  hi  the  watery  liqnid.  This  oil  is 
slightly  volatile,  has  an  alkaline  reaction,  is  ditficult  to  set  on  Bre,  and 
burns  with  a  smoky  fiame. — Acc(diloride  of  platinum  dissolved  in  DB 
per  cent  alcohol  saturated  with  aminoniacul  gas,  yields  at  lliist  merely  a 
eolation  of  acechloroplatinate  of  ammonia  precipitable  by  ether;  but 
soon  (probably  on  the  addition  of  more  ammouiacal  alcohol),  there  is 
formed,  besides  the  soluble  acechloroplatinate  of  ammonia,  a  dark  red 
body  which  remains  nndi&solved;  but  no  oil  is  formed  when  alcohol  is 
useo.  The  dark  red  body  is  permanent  in  the  air,  but  decomposes  when 
strongly  heated,  yielding  a  considerable  quantity  of  !?nblimed  sal-ammo- 
niac and  a  small  i^uantity  of  colourless  distillate  which  smelis  of  acetone, 
and  leaving  a  black  substance  which  hiirm*  in  the  air  and  leaves  metallio 
platinum.  The  dark  red  body  is  easily  set  on  fire  in  the  air,  aud  burns 
with  a  strongly  luminous  flame  tinged  with  green.  It  blackens  when 
boiled  with  water,  hut  does  not  dissolve  in  it.  It  is  scarcely  soluble  in 
cold  hydrochloric  acid,  but  dissolves  completely  in  that  acid  at  a  boiling 
heat,  forming  a  yellow  solution.  It  is  iusoluble  in  ether;  dissolves  spar* 
indy  in  boiling  alcohol;  somewhat  more  abundantly  and  with  yellow 
colour,  in  acetone. 

5.  Phospborus  immersed  in  the  yellow  solution  of  acechloride  of 
platinum  in  acetone,  iuimediately  becomes  covered  with  a  bhick  coating, 
the  liquid  acquiring  tirst  a  dark  brown,  tlien  in  Imlf  an  hour  a  black- 
brown  colour,  and  finally  losing  all  its  colour  and  yielding  a  red-brown, 
muddy  deposit. 

6.  Acechloride  of  platinum  dissolved  in  acetone  immediately  forma 
with  a  mixture  of  acetone  and  aqueousi  nitrate  of  silver,  a  yellow  preci- 
pitate, which  in  a  few  minutes  changes  to  biack-hrown,  the  liquid 
remaining  turbid  even  after  long  f^tanding. 

7»  The  solution  of  acechloride  of  platinum  in  acetone  covers  metallic 
copper  iu  six  hours  with  a  black  crust;  if  a  sumll  quantity  of  bydrochlorie 
aciti  bo  added,  this  eflect  takes  place  immediately,  and  is  attended  with 
erolution  of  gas.  With  mercury  it  first  forms  an  amalgam,  but  after 
standing  for  some  time,  deposits  a  black  powder,  whereupon  the  mercury 
partly  recovers  ita  fluidity, 

ConihlnidlonB,  —  Acechloride  of  platinum  dissolves  sparingly  in  waUr^ 
forming  a  yellow  eolution,  which  changes  by  gradual  decomposition  to 
browB. 

Uydrockloric  acid,  even  when  concentrated,  does  not  dissolvo  it 
without  the  aid  of  heatj  but  solution  then  takes  place  without  decom- 
position. 

VOL.   IX.  S» 


u 


ethylene:  primary  nucleus  oh*. 


Acechloroplatiiiate  ryf  Ammojiia*  —  1 .  Formed  by  passing  dry  amino* '^ 
niacal  gas  over  dry,  fiucly  iHUJiultHl  acccliloride  of  platinum,  the  colotir 
of  wliicli  h  not  thereby  altered.     Tlie   comp(»und  yields  a  large  quantity 
of  sal'jminioniac  by  dry  distillatjoii.     It  dissolves  for  the  most  part  la 
water  and  aleohul,  and  sparingly  in  aceLoDe;  iU  ai^iieous  solutioa  is  noi  , 
decomposed  by  boiling. 

2,  When  ammoiiiacal  gas  is  passed  throiigli  a  sohition  of  acechloride 
of  platinuni  in  acetone,  the  same  compound  ia  formed  and  separates  at 
first,  but  after  wards  redissolves  in  the  acetone  throii^di  the  medium  of 

(the  oil  wlilcli  forma  at  the  samo  time;  but  when  evaporated,  at  la^t  in  tho 
chloride  of  calcium  bath,  ita;;ain  separates  in  the  granular  form,  and  when 
the  li<|uid  is  completely  cooled,  may  be  separated  from  the  thick  browa  i 
liquid  by  means  of  otlicr  or  acetone,  Cvid.  s^up.)     The  residue  is  yellow^  J 
and  becomes  brown  and  moist  at  the  eoges  when  exposed  to  the  air,  moro  { 
probably  by  oxitlation  than   by  absor|>tiou  of  water.     It  decomposes  al  1 

'  nigh  tcmperatureb%  and  bums  away  with  tlame  when  strongly  beatod  itt  J 
the  air.     It  dis.solvcs  very  readily  in  water,  forming  a  brownish  yellow 
liipitd,    which    hiis  a  strong   alkaline   reaction,    but  does  not   amM  of  | 
ammonia;  may  bo  evaporated  to  dryness  without  decomposing;  and  when  I 

[heated  with  a  ^mall  quantity  of  pota-sh,   forms  a  small   quantity  of  yel- ^ 
lowi*h  precipitate,  which  on  tho  atblitton  of  more  potash,  redissolTes  with  I 
copious  evolution   of  ammonia.     It  disstdvas  very  abundantly  to  alcohol,  I 
and  18  precipitated  from  the  solution  by  etlier.     The  solution  has  a  very 
strong  alkaline  reaction^  and  when  mixed  with  an  alcoholic  solution  of 
bichbiride  of  platinum,  forms  a  opious  greenish  yellow  precipiti^te,  which 
is  rich  in  carbon;  if  ether  be  then  added  to  the  filtrate,  a  «miall  quautity  1 
of  light  yellow  precipitate  is  fiirmed,  w*hich,  after  being  dried  on  tht 
filter^  is  quickly  converted  by  expoisure  to  tho  air,  into  a  bn>wn  tar.     hi 
disaolvcfl  sparingly  in  acetone  at  ordinary  tempo  rata  res,  more  abundantly 
at  u  boiling  heat;  the  undissolved  portion  is  nudistinguishable  from 
which  di.nyolves, 

3.  Acechlorido  of  platinum  is  dissolved  in  ammoniacal  alcohol] 
(p,  ^3)  in  such  proportion  that  the  red-brown  liquid  still  remains  slightly  J 
alkaline;  the  solution  filtered  fn»m  the  snmll  quantity  of  undissolved  I 
iubfltauco  ;  the  aredibiroplatinate  of  ammonia  precipitated  from  th6  fiM 

itrato  by  agitation  with  a  large  quantity  of  etlier,  in  barge  yellow  flaktalT 
and  these  Hakes  collected  on  a  filter  (the  fdtratc,   if  a  sufBcicni  < 
tity  of  ether  has  been  added,  is  cfdourle.ss,  and  rotaine  Bcarcely  an} 

in  solution )>  and  dried  in  vacuo.     This  process  yields  acccldoroptati 

of  ammonia  in  the  form  of  a  light  yolhiw  Hubstance  —  broi^~nisli  yeHol 
and  gummy  at  tho  edges  only^ which  dis^solvcs  very  readily  id  waterJ 
but  in  alcohol  only  partially,  and  much  more  slowly  thaa  tho  sobst 
obtainetl  by  (2). 

Acocldoride  of  platinum  dissolves  sparingly  in  Etkrr^  more  readilj 
in   alcohoh   CHpcially   in    hot   alcolnd,    from   which    it    crystalliios   oi 
cooling;  and  still   more  readily,  in  the   proportion   of  1  :  30,  in   acetoni^l 
ishicli  solution  does  not  exhibit  any  acid  nsaction  till  mixed  with  watcrJ 
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Platmum-resm, 


ZfiisB.     Ann,  Fliaf-m,  33,  34,  and  66;  also  J.  pr,  Chem,  20,  W7,  and 
223. 

A  salution  of  1  pt  bicliloriile  of  platinum  in  lOpta.  acetone  k  distilled, 
after  it  Las  become  dark;  the  reiiiaiuin^^  syrup  treated  with  water;  and 
the  b]ack-browu  tar  which  thereby  iseparates  ia  washed  with  water,  as 
long  m  the  water  continues  to  ho  coloured  hy  it.  Tfio  rosiduej  coiisiating 
of  entile  pi atinum  resin ^  may  bo  dried  in  vacuo  over  lime  or  over  oil  of 
Titriol  and  hyth-ato  of  potash. 

Crude  platinuui-roin  is  black-brown^  unctuous,  brittle  at  ordinary 
temperatures^  but  when  gently  heated,  softi  tenacious,  aud  capable  of 
beiii«r  drawn  out  into  threads. 

When  subjected  to  dry  distillation,  it  gives  off  gas  from  200**  upwards; 
swells  up  at  230'  to  furty  timoa  Its  original  bulk;  shrinks  together  again 
at  270  ,  yielding  at  the  same  time  a  large  iiuantity  of  gas,  and  a  tlistil- 
lato,  yellowish  at  first,  then  brownish,  somewdat  thick,  smelling  strongly 
of  hydrochlorie  acitl,  and  rcsfjmbling  that  which  is  obtained  in  the  liistil- 
latioii  of  acechloritle  of  platinum.  From  300^  to  incipieut  redness,  It 
oontinuea  to  yield  a  largo  quantity  of  mis  and  distil  I  ato.  The  brittle 
carbonaceous  residue,  which  has  a  fatty  lustre,  likewise  gives  off,  when 
heated  to  whiteness  in  a  porcelain  retort,  a  large  <piantity  of  gas  free 
from  hydrochloric  acid  and  burning  with  a  strongly  luminous  flame. 
This  residue  atill  amounts  to  42  85  per  cent  of  the  dry  crude  phitiuum- 
resin,  and  leaves,  when  ignited  in  tho  air,  45  62  per  cent  of  its  weight  of 
platiouin,  whence  it  must  contiiin  U)  or  20  At.  carbon  to  1  At,  platinum. 
According  to  this  result,  crude  platiuutn-resiu  contains  19*55  percent  of 
platinum. —  If  tlie  platinum-resin  ho  mixed  with  hydrate  of  potash 
previous  to  distillation,  it  yields,  between  200'  and  300%  without  giving 
off  any  appreciable  quantity  of  gas,  a  pale  yolhjw,  turbid,  thickish 
distillate  having  a  resinous  and  ethereal  oilour;  ami  from  300"*  up  to  a 
red  heat,  a  distillate  of  ifimilar  chai*aeter,  excepting  that  it  becomes 
continually  browner  and  thicker,  ultimately  solidifies  aa  it  cools,  becomes 
coutinually  loss  combustible,  aud  burns  with  a  more  smoky  flame,  —  The 
dry  distillation  of  platiuuin-rc&in  with  powdered  i^uicklime  takes  place 
without  iutuniesceuce. 

Crudo  platinum-resin  is  a  mixture  of  several  products  of  decomposi- 
tion. If  it  be  treated,  at  ordinary  tcmpenitures,  so  long  as  each  of  the 
successive  liquids  becomes  coloured*  first  \vith  spirit  of  8i),  then  of  93 
per  cent,  then  with  absolute  alcohol,  then  with  elher,  aud  lastly  with 
acetone,  first  cold  and  then  boiling,  a  bhick  residue  is  left,  and  variuus 
solutions  are  obtained,  all  having  a  dark  brown  colour  so  strong  as  to 
render  them  opa(jue,  and  containing  more  or  less  accchloride  of  platinum. 
The  alcoholic  extracts  are  partly  precipitablo  by  water,  yielding  greyish 
yellow  precipitates;  the  ethereal  solution  mixed  with  alcohol  yields 
greyish  black,  dark  brown,  aud  black  precipitates;  and  tlie  acetone  solu- 
tion is  prei'ipitable  by  ether.  These  solutions  all  yield  by  evaporation 
dark  anior|djous  re*^iducs:  that  which  remains  from  the  alcoholic  solutions 
dissolves  readily  in  potash-ley;  the  residue  of  the  solutions  in  ether  or 
I  acetoDe,  sparingly  or  not  at  all.  All  these  residues,  when  £>ubjected  to 
I  D  2  ' 
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dry  distillation  (those  onljr  from  the  alcoholic  extracts  swelling  ap)  yield 
a  gjw,  part  of  wliich  is  hjghly  combust  ihle,  a  chhirinateil  disrti Hater  ooo* 
Bietiiig  of  a  colourless  aciil  a  yellow  ur  brown  liquid  mixed  together,  and 
a  real  due  of  carbide  of  platinum. 

When  dry  ammoniacal  gas  is  pa^ed  through  a  very  dark  brown  , 
alcoholic  solution  of  crude  phitinum-resin,  till  the  liquid  becomes  sHghtly 
alkaline,  a  large  *|uantity  of  j/dlow  cri/4i(alline  powder  is  precipitated, 
i6B6inbl»Dg  clib>roplatinate  of  amnioniimi.  This  precipitate,  after  being 
washed,  first  with  weak  spirit  till  iho  little  crystals  of  gal-am m on iao 
mixed  with  it  are  dissolved  out  and  tlie  wash-liquiil  no  longer  forms  a 
cloud  in  flilver-solation^^ — and   afterwards   with  spirit  of   J>8   per  cent, 

S resents  the  appearance  of  iv  yellow  crystalline  powder.  Subjected  to 
ry  distillation,  it  yields  at  high  temperatures  a  sublimate  of  sal-ammo* 
nirtc,  a  colourless  distillate,  and  a  carbonaccoas  residue  which  learea 
platinum  when  burned.  It  di.*<solve8  to  a  certain  extent  in  alcohol, 
fonnmg  a  yellow  solution,  and  is  not  decomposed  when  this  solution  is 
boiled  or  evaporated »  The  solution  does  not  precipitate  bichloride  of' 
platinum  or  nitrate  of  silvery  but,  when  heated  with  the  latter,  it  becomes 
cloudcil  by  a  red-brow u  precipitiite,  which,  on  addition  of  nitric  acjcl, 
becomes  colourless  and  is  converted  into  chloride  of  silver.  The  alcoholic 
solution  likewise  yields  a  precipitate  of  chloride  of  silver  when  mixed 
with  nitric  acid  and  then  with  nitrate  of  ellver,  the  precipitate  being 
formed  gratlually  at  ordinary  temperatures,  and  more  quickly  on  the 
application  of  heat.  The  yellow  crvstalline  powder  dissolves  very 
sparingly  io  acetone,  hut  more  freely  wheu  sal-ammoniac  is  present. 

If  the  alcoholic  liquid  filtered  from  the  yellow  crystallinG  powder  be 
fdistilkd  till  two4ldrds  have  jiassed  over^  tlic  rt^sidue  deposits  brown 
crystals  which  may  be  colloeted  on  a  filter;  they  are  much  more  soluble 
in  alcohol  than  the  yellow  cry??tAlline  powder. — ^If  the  washing  with 
alcohol  bo  continued  till  the  greater  part  is  dissolved,  the  residue  whea 
dissolved  in  fresh  alcohol  gives  a  strong;  precipitate  with  nitrate  of  silver, 
but  does  not  pn>duce  the  brown  colour  when  heated. 

The  rlark  brown  nmtlier-liquor  run  ofT  from  these  brown  crystals, 
distilled  to  dryne>*s  in  the  cblorido  of  calcium  bath»  yields  a  residue  which 
when  treated  witli  ether,  leaves  an  insoluble  Hack  cry^aJUne  hody.  This 
substjince  treated  with  bailing  .spirit  of  B^  per  cent,  yields  a  yellowish 
brown  liquid,  which,  when  evaporated,  leaves  a  brown  residue  partlT 
soluble  with  ypllovvish-brown  colour  in  water,  and  leaving  a  blackish 
residue.  The  yelbnvish  brown  alcoholic  s^olution  is  not  precipitated  by 
cold  water,  but  when  boiled  with  water  till  the  alcohol  evaporates,  it 
yields  a  brown  turbid  liiinid*  This  liquid  yields  a  brownish  filtrate  which 
prcf'ipitatea  a  solution  of  nitrate  of  silver,  l>iit  not  with  red-brown  cohmr* 
and  depojiits  re<J-browu  flakes,  both  with  hydrochloric  acid  and  with 
puta:ih,  the  solution  in  Ihe  latter  case  being  deeolorissoil;  these  flakes  aro 
produced  in  particular  abundance  on  boiling  the  liquid,  in  which  case,  if 
potash  be  u«ed,  a  trace  of  ammonia  is  given  otil 

The  dark  brown  ethereal  linuitl  filtered  from  the  black  crystalline 
liwly,  leaves,  when  evaporated  in  vacuo  over  oil  of  vitriol,  first  a  rt*d* 
brown,  transparent  i«yrup,  then  a  red-brown^  solid  residue.  The  alcoholic 
solution  of  thill  residue  neutralized  or  supersaturated  with  ammoDia, 
depjsits  a  small  addittoual  quantity  <jf  the  yellow  cryHtalline  powder,  a 
iM>rtion  of  which  it  ill  remains  when  the  liquid  is  evaporated  to  dryness 
ID  vacao,  and  the  rcjiidue  exhausted  with  ether;  this  red-brown  ethereal 
•olatioD  leaves  on  cva|>QratioD,  a  residue  cousititingof  ind if  enitt  platinum- 
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m,  Tliia  eubataiico  dissoh^os  completely  with  red-brown  colour,  in 
ether  and  alcohol,  and  U  precipitated  from  £ke  latter  solution  by  water  in 
large  brown  flakes.  It  is  perfectly  neutral  By  dry  distillatitm  it  yietda 
aD  acid  sutFoeatin^  vapour,  ii  yellow,  resinous  sublimate  (no  sal-annno- 
niac),  and  a  carhonaceoua  re^sidiio.  It  bums  in  the  flame  of  a  apirit- 
lamp  with  a  bri^^ht  but  very  sooty  tlanie,  leaving  a  ^ruall  quantity  of 
platinum,  lis  alctdiolie  solution  is  somewhat  darkened  liy  addition  of 
hydrochloric  acid,  and  when  mixed  with  uitrate  of  tjilver  and  left  to 
stand  for  some  time,  yields  a  copious  greyish  yellow  precipitate. 

The  extract  of  crude  platinun»-re.4in  prepared  with  acetone  likewise 
yields  a  yellow  crystalline  precipitate  with  ammonia.  (Zeise.) 


k 


Aceplatinous  Oxide. 

Zeise.     Anth  Fharm.  33,  54;  J.  pr,  Chem.  20,  213- 

Precipitated  in  the  form  of  a  black  powder  on  boilinrj  acechloride  of 
platinum  with  water;  also  in  considerable  tjuantity  on  boiling  the  dark 
brown  liquid  from  whiuh  acechloride  of  platinum  has  been  deposited 
(p.  10). 

Coal-black  powder,  containing  92  01  per  cent  of  platinum.  —  [The 
formnla  C^PtO  requires  90  82  p.c.  platinum.] 

Takes  lire  when  heated  for  some  little  lime,  with  brisk  decrepitation 
and  tolerably  loud  repc^rtj  often  on  merely  admitting  the  air  to  it  after  it 
has  dried  in  vacuo,  inasmuch  as  it  then  absorbs  the  air  and  becomes 
heated.  A  tlijo  la3'er  of  the  powder  placed  on  paper  inoifttened  with 
alcohoh  takes  fire  in  the  same  manner  and  generally  sets  fire  to  the  alcohol* 
With  ether  or  acelone  no  such  effect  is  producL-il.  Nitric  acid  iloes  not 
exert  much  action  on  this  substance,  but  aqua-reiijia  when  digested  with 
it  for  some  time,  dissolves  a  portion  with  yellowish  colour,  leaving  a 
residue  of  the  «iame  colour.  —  Strong  hydrochloric  acid  digested  with  the 
powder  dissolves  but  a  small  portion  of  it,  forming  a  red -brown  solntiim. 
—  Acetone  in  the  course  of  24  hours  dif^solves  a  small  portion  of  it, 
acquiring  a  brownish  cobmr. 

Aceplatinous  oxide  prepared  by  means  of  alcoholic  potash  is  likewise 
H  eoftl  black  powder,  free  from  metallic  ptirticles,  ami  exhibiting  the 
above  reactions  with  alcohol.  But  it  dis^^olve-^  readily  and  completely 
in  aqna-regia,  and  is  very  little  attacked  by  hydrochloric  acid.  (Zeise.) 

IP  11  AcetoEic  Acid.    c*h^O«^ho,C«h^O'. 

Stabelbb.     Chem,  Ga£.  ]  853,  341, 

Formetl  from  acetone  in  the  same  manner  as  forraobonzoilic  acid  from 
oil  of  bitter  almonds.  Crystallizes  in  prisms;  has  a  strongly  acid  taste 
and  reaction;  dissolves  readily  in  water,  alcohol,  and  ether,  and  fuses 
wheD  heated,  into  a  colourless  oily  liquid,  which  again  f^olidifies  in  the 
crystalline  form  on  cooling.     By  fusion  with  an  exce-ris  of  hydrate  of 

5ota$h,  it  yields  acetone.     When  heuled  with  strong  aulpliuric  acid,  it  is 
ecoinpo^d  with  abuadant  evolution  of  gaa.     Forma  crystallisw^blc  salts 
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Willi  base?,  TLo  zlne^mU,  C^H'ZnO',  closely  reseraliles  lactate^  of  wnc, 
but  (liasolvea  sparingly  in  water  even  at  a  boilinjLT  beat;  it  is  insoluble 
in  alcohol  an<l  otlicr  ;  givea  off  its  water  a  Itttte  above  100'',  —  Tlio 
baryta' salt,  C^H'BaO*,  dissolves  readily  in  water  and  iii  alcohol,  but  b 
insoluble  in  ether.  Crystflllizcs  only  from  a  very  strong  solution,  forming 
email  white  prifims,  or  lon^  fibrous,  satin-like,  crystalline  masses,  which 
l<>80  their  water  of  crystiillizatmn  even  in  vacuo.  —  On  adding  ultra  to  of 
eilvor  to  a  tolerably  strong  solution  of  the  acid  neutralized  with  ammonia, 
metallic  silver  is  slowly  deposited  in  dark  flakea.lT 

Acetal.    C"H**0^ 

LiEBiG,     Ann,    Fha7*in,    5,    25;   also  Po^^.    27,    005,  —  Ann.    Phirm* 

14,  15(L 
Stas.     N.  Ann.  Chinu  Phi/s,  ID,  146;  also  J,  pr,  Chem,  40,  340. 

Hearv  Oryffen^eth&Tf  Schwtrer  Sffw«^*/qfa/A^,  — - Por  the  history  of  this  com- 
poraid,  lid,  VIU,  271. 

Formntion,  By  the  imperfect  combustion  of  alcohol  in  contact  with 
platlnnm-hhtek.  (Dobereincr.) — 2,  In  the  decomjmsitlon  of  alcohol  by 
clilorine,  m  long  «w  no  enb^jtitntion-proilucta  are  formed,  acetal  ia  tli« 
principal  product  (Stiia.)  : 

3C^H«0*  +  2C1  =  Dni»W  +  2HC1  +  2H0. 

[This  fi^rmation  of  acetal  from  hydra  ted  alcohol  appears  to  precede 
tho  formation  of  aldehyde  ( VI If,  214)  : 

Cni^O*  -f  2HO  +  4Cl  «  SC^H^O*  +  4HCL] 

Pr^paroHon*  A  number  of  watch-glasses  containrng  moist  platinnm- 
Hlock  &re  plaeed  on  a  stand  above  a  ijnaDtity  of  spirit  of  60  to  80 
per  cent,  contained  in  a  shallow  dish;  the  whole  covered  with  a  boll- 
jar  flo  arranircd  so  to  allow  a  certain  access  of  air;  the  liquid,  which 
becomoHacid  in  two  or  three  weekn,  and  then  consists  of  water,  alcohol, 
acetic  acid,  acetic  ether,  aldehyde,  and  acetal,  neutralized  with  clmik, 
and  distilled;  and  the  distillate  saturated  with  chloride  of  calcium,  above 
the  iwilution  of  which  there  rises  a  thin  mixture  of  acetic  ether,  aldehyde, 
and  acetal.  If  this  liquid  be  distilled,  aldehyde  and  acetic  other  f>a6s 
over  first;  but  at  94''  to  95  ,  at  which  point  the  receiver  i^hould  be 
cbanL'cd,  the  chief  product  is  acetal,  which  must  be  purified  by  repeated 
rectification,  the  portion  which  goes  over  from  d-k^  to  95"  being  always 
collected  in  a  separate  receiver.  It  may  be  freed  from  the  remainder  of 
tbe  ahtehyde  by  passing  ammoniacal  gas  through  it  and  washing  with 
water;  bill  to  purify  it  completely  from  acetic  ether  is  more  diflicult.  If  the 
rectified  product  be  repeatedly  digosted  with  chloride  of  calcium,  a  white 

dvcrulent  precipitate  is  deposited  after  all  the  water  and  alcohol  have 
n  removed,  probably  consisting  of  the  compound  of  chloride  of  calcium 
and  acetic  ether  already  dcscriVK»d  (VIII,  4fK')).  —  If  the  distillate  obtainc^d 
aftt^r  neutral iziiig  with  chalk  be  repeatiHlly  treated  with  chloride  of 
nihiuni,  till  that  »ub«tam!o  la  no  longer  moistened;  the  liqnid  then  di*- 
tilli  d  ;  and  the  portion  which  piL^ses  over  at  94^  collected  apart;  this 
portion  exhibits  a  boiltng-[Hiint  rising  from  88"  to  1 10  ,  in  conaiequenoo  of 
Uio  admixture  el  a  largo  quantity  of  aoetio  ether;  hence  if  tbo  por  ' 
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which  passes  over  at  BB"^  be  shaken  up  with  strong  potash,  it  diminishes 
in  a  few  hoars  to  less  thtm  h:ilf  its  hulk,  in  eoiist}f|ueiiee  of  tlie  formation 
of  alcohol  and  acetate  of  potash.  (StaaJ 

2.  Pieces  of  pumice-stone,  washed  and  ignited,  are  m«i?tened  with 
nearly  absolute  alcohol,  and  pLiced  on  the  hottom  of  a  short  and  wide- 
neeked  g!as8  globe  of  40  or  50  titrcii  capacity;  a  numher  of  capsules*  aa 
many  as  the  ghdio  will  bold,  each  covered  with  a  tliin  layer  of  pluti- 
num-hlack,  arc  placed  on  the  punncO'Stoncs;  and  the  globe,  covered  with 
a  well  fitting  glass  plate,  is  set  aside  at  a  temponitore  of  at  lea-st  20% 
till  all  the  alcohol  haa  become  acid.  Otie  or  two  litres  of  CO  per  ce.  t 
alcohol  are  then  poured  upon  the  bottoni  of  the  glohe,  the  quantity  being 
however  not  sufficient  to  cover  the  puniice-sloncs  completely;  the  globo 
covered  and  left  for  two  or  three  weeks  at  20°,  the  air  being  fretjucutly 
renewed;  the  tliiekish  liquid  nnder  the  punuce-stonea  drawn  olF  and 
replaced  by  an  equal  quantity  of  fresh  alcohol;  and  this  proces.^  repeated 
till  several  litres  of  thicki;ijb  acid  liquid  have  been  tluKS  obtained.  This 
liquid  is  either  neutralized  with  carbonate  of  potiush  aufl  tlicn  saturated 
with  cLloridc  of  calcium,  or  neutral  izeil  with  carbonate  of  potiwb  and 
saturated  with  dry  acetate  of  potash,  or  merely  saturated  with  actetate 
of  potash  without  previous  neutralization, — after  which,  it  is  distilled 
into  a  well  cooled  receiver,  till  a  fourth  has  jiasscd  ov^cr.  On  sattiratiug 
this  distillate  with  chloride  of  calcium,  a  pungent  mixture  of  nldohydo, 
acctab  aeetio  ether,  and  alcohol  s<opamtes  out,  and  may  be  removed  with 
a  pipette.  A  further  quantity  of  this  mixture  may  be  obtained  by 
adding  water  to  the  reniainiug  chloride  of  calcium  solution,  us  long  tia 
any  of  it  continues  to  aepamtej  and  the  dilute  chloride  of  calcium  solu- 
tion yields  a  little  more  by  distillation.  Chloride  of  calcium  is  then 
added  to  the  ahjoholie  mixture,  as  long  as  it  ia  thereby  liquefied;  thia 
mixture  decanted  from  the  chloride  of  cidcium  solution,  and  distilled 
without  boiling,  till  the  distillato  no  longer  reduces  an  animoniacal  solu- 
tion of  acetate  of  silver,  that  ia  to  say,  till  the  residue  is  free  from 
aldeh3*de;  the  distillate  mixed  with  a  very  large  excess  of  strong  potasJi, 
set  aside,  and  frequently  shaken,  to  decompose  all  the  acetic  etlicr;  tho 
decanted  liquid  wasbed  once  or  twice  with  an  equal  volume  of  water  to 
remove  the  alcohol;  then  digested  with  chloride  of  mlcium,  and  dis- 
tilled from  small  retorts  in  contact  with  platinum  wire  or  metallic 
mercury.  (Stas.) 

»3.  Chlorine  gaa  ia  passed  through  80  per  cent  alcohol  cooled  to 
10**  or  15",  till  substitution-products  are  formed,  which  may  be  known  by 
a  portion  of  the  alcohol  becoming  turbid  on  the  addition  of  water.  One- 
foartk  of  the  strongly  acid  liquid  is  then  distilled  otT;  tho  distillate 
neutralized  with  chalk;  one  fourth  ai^itn  distilled  off;  the  distillato 
treated  with  chloride  of  calcium,  whereupon  a  mixture  of  alcohol,  acetic 
ether,  aldehyde  and  acetal  rises  to  tho  surface;  this  stratum  of  liquid 
freed  aa  completely  as  possible  from  alcohol  and  ether  by  means  of  chloride 
of  calcium;  and  purified  in  the  same  manner  ae  in  (2)<     (Stas). 

Properties. — Transparent  colourless  liquid  as  thin  as  ether  (Liebig); 
much  lees  fluid  (Stas).  Sp.  gr.  0823  at  20^  (Liebig);  0821  at  22*4" 
(StaJB).  Boiling  point  9.V2^  at  27"  'J'  (Liebig);  104°  to  106"  at  0'7t»8 
met  (Stas).  Vapour-density  4  141  (Staa).  Smells  like  heavy  hydro- 
ehloric  ether  (Liebig);  has  a  peculiar  agreeable  odour,  and  a  refreshing 
ate,  with  an  aftertaste  like  that  of  hazel-nuts  (Stasj* 
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Licbig.  Stoa.                                 Vol.    Denwtt* 

61*02  ....     59-59  ....  60-70  C-Tapour. 12  ....  4-9920 

11*86  ....     n*«6  ....  11'94  H-gM 14  ...    0-9;02 

2712  ....     28-75  ....  27'3G  0-fai  ,     2  ....  2*2186  | 


C^^H^O^ 


US 


100-00  100-00 


100*00 


AceUl-vAiKiur     2 
1 


8*1808 


Liebig»  from  the  atialysiB  of  liU  acetnl  (whkh  was  probably  not  quite  free  from  j 
tcctic  ether),  ileilii<'**»  the  formula  C*H^O\  —  Acctal  bin  the  cthyletic-seric*,  wluit  1 
^jnethylal,  CH^O*  (Vll,  .'ilO),  i»  in  the  mKlivletif-fleiie*.  —  It  m\e,hi  be  resfBrdcil  mi  < 
►conjugated  compound  of  2  At.  ether  wirh  1  At/aldehyde  -=2C*H'0  4^  CM1HF  =  C*-H"0*j  j 
Imt  ita  bcliaTiour  with  alkalb  *nd  silvtT-iobitiMns  renders  the  presence  of  aldehydA 
improbabte.  (St*8.)  [Or  it  U  a  coniugmted  cuinjiouud  of  I  At*  acetic  ether  wUh  4  AU  { 
alcohot  minut  4  At,  water : 

C^H^O*  +  4C*H'W  =  C2*H»0»  +  4H0 

(tee  th«  obserrations  on  niethyld,  V1I>  2G2  to  263) ;  but  tlie  bebaTiour of  the  oompQU]i4 
with  ftlcohol  11  anfavonrabk  ik]m  to  thii  supposition.] 

jyteompmitions,     Acetal  ia  dciiibtlcflfi  mflammable.  —  It  is  permanent  i 
wlien  aloiio,  both  in   maiiit  ixnA  m  Axy  air;  but  in  contact  witb  uir  and 
jilatiunm-black,   it   is  quickly  converted    into  aUebydcj   and   then   into 
strong  acetic  acid  (Staa)  t 

VnV^O*  +  40  =  3Cm^0=  +  2HO. 

Th«   conversion  into  acetic   ncid    was    preriousljr  mentioned  by  Uebig.  —  Chlorine  ' 
abstracts    bydrngen    and    forms    cUloriiie-prodticts    not    yet   examincnL 
(Stas.) —  Dilute  iiitrii?  acid  first  forma  aldehyde,  then  acetic  acid;  chroraio 
acid  yiclda  only  the  latlor.  (Stas.)  —  Oil  of  vitriol  dissolves  acetal^  and  { 
decomposes  it  witb  blackening,   (Stas.)  —  Acolal.  either  alone  or  disaolredl 
in   alciibol,  doee   not  redyce  silver-salts  (Liebi;!,'),    not  even  acetate   of  J 
of  flilvcr  mixed  with  ammonia,  (Sta^,)  —When  kept  from  contact  of  air»I 
it  i«  not  decomposed  by  strong  potasb  or  soda- ley,   by  hydrate  of  potash  | 
r  or  soda,  or  by  bydmte  of  Fmie,  even  with  the  aid   of  heat.  (Staa.)  —  Iti 
'  mixture    with   alcoholic  potagh  assumes  a  brown  colour  when  exposed  taJ 
the  air,  from  formation  of  aldehyde-resin ^  the  colour  proceeding  from  top] 
to  bottom,  and  becoming  continually   darker;  but  when   heated  out  of  I 
contact  of  air,   it  remains  unaltered,   acquiring  however  an  ODpleasanlJ 
triapy  oilonr;  if  it  be  then  poured  into  a  wide  vessel  containing  air,  til 
ftbsorba  oxygen  gaa.  (Liebig.) 

Comhinationt,     Acetal  dissolves  in  6   or  7  parts  of  Wat^r  (Liebig);  I 

9X25",  it  requires  18  times  it**  volume  of  water  tn  di.nsolve  it,  it^  solubilit/  I 

^'increasing  a^  the  temperature  rises  (Stas^;  ctilorido  of  calcium  and  moiil  \ 

ialts  tbat  are  soluble  in  water,  separate  acetal  frotn  water.  (Stas.) 

A^tal  mixed  with  Alcohol  and  Ethn-  in  all  proportions.  (Liebig*)  I 
From  ?t«  combination  with  alcohol^  it  cannot  be  separated  by  chloride  ol  j 
calcium,  unless  water  be  likewise  added.  (Stas.) 
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liignone. 

L.  Gmelin,   ITandh.  Aull.  3,  2,  34L~Ann,  Phmtn,  25,  47, 

LiEBio.    Ann.  Pharm.  5,  32;  alsa  Fogg,  27,  613, 

LowiG,^      Po^g,    42,   404.     The   properties    tliere   attributed   to   wood- 

epirit,  leally  Iielong,  according'  to./.  j[j*\  €h^m,  20,  435,  to  Lignone. 
Weibmann  &  ScowEiZKii,    Fogq'^d,  593;  49,  135,  293  and  323;  50,  265| 

also  J,  pr.  Chan.  23, 14.  —  Tlic  wLole  together  j  J.pr.Chan.  23^  14. 

XytiU  (Weidmann  5c  Scbweizer) ;  Fhnnotal  (Kdne).  —  For  the  history  of  this 
labffUuice,  vid.  VM,  258.  Reichenbacb  {Schur.  69,  241)  niaintttiiied  that  li^onti  is  a 
mixture  of  alcohol  and  hia  mfniie,  which  latter  he  regnnled  as  acctonu  (p,  52). 
l*ichig  (^nn,  Pharm,  10,  315)  pointed  out  the  incorrectness  of  this  view,  shoning  thot 
the  properti<»»  of  a  mixture  of  akohol  and  acetone  are  very  dilTereiit  from  those  of 
lignotie,  Weidmaan  and  Schweixer  have  made  the  most  elaborate  inTestigatioa  of 
lignoiie.  and  examined  many  of  its  products  of  decomposition. 

LigDoiio  ia  formed  in  tJic  dry  distill ntion  of  wood,  aud  occDrs  in  crude 
wood-viocgur  togetber  witb  other  fipirituous  liquids,  viz.,  wood-spirit, 
acetone,  aldehyde,  Reich eti bach's  meaite,  (metbylic  acetate?)  and  Weid- 
mann &  Scbweizer*a  niesite.  Tbo  wood-spirit  aud  niothylic  acctato 
generally  predomiDate,  the  latter  being  resolved,  when  the  crude  wood- 
spirit  ia  distilled  over  lime,  into  methyl ic  alcohol  and  acetato  of  lime 
(VIL  259).  In  crude  wood  spirit  from  Wattwyl,  Gnielin  found  a  large 
quantity  of  lignone,  and  in  samples  from  a  wood-vinegar  manufactory 
at  Zurich,  Weidnmnu  &  Scbweizer  found  in  oue  instance  nearly  pure 
metbylic  alcohol,  in  another,  chiefly  lignone* 

Preparation.  1,  The  first  portions  of  distillate  obtained  in  the  diatil- 
lattou  of  crude  wood-vinegar  are  freed  from  the  empyretimatic  oil  which 
0oats  on  the  surface,  and  repeatedly  recti  lied  over  lime,  the  more  fixed 
portion  being  each  time  tlirowu  aside.  The  resulting  distillate,  consisting 
of  wood-spirit,  lignone,  W.  &  Schw/e  mesite,  and  a  small  quantity  of 
empyrenmatic  oil  [and  a  little  water]  is  saturated  with  chloride  of 
calcium;  this  solution  distilled  in  the  water-bath,  without  adding  fresh 
chloride  of  calcium,  which  woubl  retain  a  portion  of  the  lignone  an  well 
as  the  wood -spirit;  aud,  the  distillate,  consisting  of  lignone,  mesite,  enipy- 
reumatic  oil,  and  a  small  resi^lual  quantity  of  wood-spirit,  freed  from 
this  residue  by  repeated  distillatiou,  in  which  process  a  small  quantity  of 
lignone  ia  also  retained  by  the  chloride  of  calcium.  The  liquid  is  then 
distilled  alone  till  the  distillate,  when  mixed  with  water,  becomes  turbid 
from  the  presence  of  empyrennmtic  oil;  the  distillate  mixed  with  finely 
pounded  chloride  of  calcium,  with  which  it  forms  a  tumefied  mass  and  a 
liquid,  containing  many  impurities  dissolved  in  the  lignone;  the  liquid 
after  a  few  days  allowed  to  run  off  by  a  filter;  and  the  residue  on  the 
filter,  which  contains  chloride  of  calcium  in  combination  with  pure  lignone, 
distilled  in  the  water-bath,  whereupon  the  latter  passes  over.  (Weidmann 
&  Scbweizer.) 

Pore  lignone  treated  with  hydrate  of  potash  should  instantly  yield 
white  shining  laminm  of  a  peculiar  potash-^alt;  if  this  etFect  Lakes  place 
afier  some  time  only,  the  lignone  contains  wood-spirit  which  retains  the 
calt  in  solution,  so  that  it  does  not  separate  till  a  larger  quantity  of  potash- 
hydrate  is  added,  which  at  the  same  time  occasions  a  further  decomposi- 
tion of  the  lignone.^^If  the  lignone  contains  mesite^  even  in  small 
quantity,  it  is  immediately  turned  brown  by  potashj  even  during  tha 
aeparation  of  the  above-mentioned  potash-salt. 

2*  Pure  wood-spirit  ia  rectified;  the  distilkte  saturated  with  chloride 
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of  calcium;  the  enipjreiimatic  tjil  wliich  separates  from  the  solation 
removed;  tho  remaining  li^jnid  tliatilleti  in  the  water-batb;  and  the  first 
pftrtton  which  parses  over  collected  separately,  because  it  is  only  tbo 
latter  portions  wbich  contain  the  purer  ligtionCj  which  must  then  be  frved 
from  water  by  rectifying  it  several  times  over  chloride  of  calcinnij  tUl  j 
the  boiling  point  becomes  coiistant, 

3.  Crude  wood -spirit,  after  being  mechanically  freed  from  empyreu^ 
inatic  oil,  is  rectified  wevenil  times  over  milk  of  lime,  then  repeatedly 
witb  an  equal  quantity  of  water,  the  oil  wbich  separates  on  the  addition 
of  water  being  each  time  set  aside,  and  the  distillation  interrupted  iw 
floon  as  all  the  alcoholic  portion  has  passed  over.  The  product  ia  then 
distilled  several  times  over  small  quantities  of  chloride  of  lime,  to  resiaixd 
Ibe  remain inf(  portion  of  oil  and  render  it  more  fixed  [which  howover 
may  he  injurious  from  the  action  which  chloride  of  lime  is  apt  to  exert 
upon  liguone];  and  lastly  the  spirit  is  free^l  from  water  and  methyl* 
alcohol  by  repeated  distillation  in  the  water-bath,  first  over  a  small 
*iuiiutity,  and  then  over  a  largo  quantity  of  chloride  of  calcium.  Tbo 
liguone  thus  purified  still  however  retains  a  tmce  of  empyreumatic  oil, 
which  may  bo  detected  by  the  odour,  (Gm*) 

Properties,  Thin,  transparent,  colourless  liquid.  Sp*  gr.  0*81  ff 
(Weidm.  &  Scbweizer),  0*804  at  18''  (Liehig),  07^7  (Lfiwig),  0*836  al 
12*5'^  (Gin.)  Boils  at  61*5^  According  to  Lowig  and  to  Wiedmann  Be 
Scbweizer,  it  boils  at  60"  with  the  barometer  at  28'  (Liebig);  61^25'  at 
ST^r'  (Gm).  Vapour  drn8ity  =  2*r77  (W.  &  Schw.)j  1'824  (Kane). 
Ha?  a  plea^iunt  ethereal  odour  (W  ik  Schw.);  penetrating  and  etlieroal 

fLiebig);  somewhat  like  that  of  acetic  ether  (Gm*)     Its  taste  is  banting 
W.&Schw.J;  biting  and  aroniatic  (Liebig,  Gni.)   Does  not  redden  litmtis. 

At,  tf*  Vol.     Denaity.  At.  ft.         Vol.    Dcrfisitf. 

C  ....     8  »..  48  „..  53*3J   ...    8  ...  :i'3280  ..».,..  12  ....  72  ..„  53-73  ....  12  ....  4*9920 

H..«  10  _  la  ..„  nil ....  10  ...  a  fi93o u  ..  u  _  10-45 ....  u  ,...  0-970* 

0,„.     4  ..,.  32  ,.„  35-56  ....    2  ....  2-2l«6  ,     6  ....  48  ....  35H2  _.    3   ..,  3\Ti79 

90  ....10000  ....        ....  6-2396 1S4  ...100  00    ..    4    .    9-2901 

1  ...    2MU 

At,  c.  Vol.     Density.  At.  d.         Vol.     Density. 

C  ....  12  ...  72  ....  580«  ....  12    ...  49920  .......  10  ...  GO  ....  58*82  ....  10  ....  41600 

H....  12  ....  12  ....     9-68  ...  12  ....  0  8316 10  ....  10  ...     9  81  _.  10  ..     0-6930 

O.,..     b  ....  40  ....  32'20  ....    2i....  2-7732  ........     4  ....  32  ....  31*37  ..„    2  ...  2-218< 

124  ....lOO'OO  ....    4  8-5968     102  ....lOOOO  .-„    4  ,..,  J-O?!* 

1  ....  2- 1492 I  „.,  l-70#9 

.W*£(Scbir.                 Licbig.  Kane.  L.  Gmelin. 

a.              A.  a.  b,  c.              i, 

C 58'50....   48  11  ....   54-75  ....  54*88....  53*25....  5477....   55-37....  &MI 

H 10  01...    11-81....    11-11  ....  11*27....  1062....  1012...     9*83...,  10-34 

Q ........   31*i0....    40-08....    34-14   ...  33-85  ....  36*13....  3511....   34-80...  31*95 

lOOOO  ....  10000  ....  100-00  ....  H>0'O0  ....  100*00  ....  100*00  ....  100-00  _  100-09 

The  Hgnone  a  nnalyxed  by  Liebi^  bad  been  frceil  from  water  and 

alcohol  by  two,  ond  h  by  four  rectificati*i«H  over  chloride  of  csalciutti.— 

Kane  {Ann.  rhat*m,   10,   180,)  examined  a  residue  of  Lieblg*8  l%nfi 

^-  Tbo  lij^none  a  examined  by  Qmetin  was  obtnined  by  (3),  bad  a  £iifil|a  ] 

*  O'80O»  and  Wiled  at  61*25";  6  was  purified  by  se vera]  r«€tificiittotia 

a  over  chloride  of  calcium,  and  c  by  one  more;  it  bad  a  density  oC 

'0*943;  and  boiled  at  ^0^.    The  lignone  d  wao  obtained  by  repeaiod  dbtfl- 
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lation  of  PartsmD  wood-apint  in  tlio  wator-batli,  over  large  quantities  of 
chloride  of  calcium;  but  it^  odtmr,  and  its  boiling  point,  wbkdi  was 
about  58*T5*^j  indicated  the  presence  of  ncotonc?. 

Both  the  analyset^  and  the  determinations  of  vapour-density,  differ 
too  much  from  one  anfithor  to  allow  of  the  deduction  of  an  exact  formula 
for  liguone.  If  a  sample  of  wood-vinegar  contains  but  a  Bniall  quantity 
of  acetone,  this  impurity  will,  in  all  probability^  remnin  attatdied  to 
the  lignone  prepared  by  the  several  |>roeess:e8  above  detailed.  If  we 
attempt  to  dehydrate  the  lignone,  as  much  as  possible,  by  repeatetl  distil- 
lation in  the  water-bath  over  chloride  of  calcium,  a  portion  of  the 
lignone  is  always  retained  by  the  chloride  of  calcium,  while  all  the 
acetone^  which  does  not  appear  to  unite  with  the  chloride  of  calcium, 
paases  over;  hence  ihe  lignone  nmat  become  continually  richer  in  acetone, 
and  therefore  aim  in  carbon.  lint,  admitting  the  validity  of  this  expla- 
nation,  with  regard  to  Gnielin'ri  analysis  of  lignone  t/,  it  must  still  bo 
doubtful  with  respCMst  to  Weidniann  &  Schwoizer  8  analysi:?,  inasmuch  a3 
tjie  boiling  point  found  by  these  chemists  was  by  no  means  below  that 
which  Liebig  and  others  had  observed  in  samples  of  lignone  containing 
leea  carbon,  whereas  tlie  presence  of  acetone,  which  boils  at  56^,  would 
bavo  lowered  the  boiling  point  of  the  lignone.  Can  the  difference  be 
due  to  the  presence  of  a  less  volatile  compound,  similar  in  other  respects 
to  acetone  f 

Whatever  may  be  the  tnie  formula  of  lignone,  it  appears  to  be  a 
conjugated  compound,  perhaps  of  higher  order,  and  containing,  as 
Weiduniun  &>  Schweizer  suppose,  a  compound  of  the  methylene  fferies 
and  another  of  the  ethylene  series.  For  its  boiling  point  is  too  low  to 
allow  it  to  bo  regarded  as  a  primary  compound  of  a  nucleus,  containing 
8  or  more  atoms  of  carbon;  moreover,  according  to  Weidniann  <& 
Sell wei iter,  it  yields,  when  decomposed  in  various  ways,  on  the  one  hand, 
wood-spirit,  formic  acid,  sulphate  of  methyl,  and  sulphoraethylic  acid, 
and  on  the  other,  aldehyde,  acetic  acid,  and  acetic  ether, 

Weidmann  <fe  Schweizer  assign  to  lignone  the  formula  C*H*0^*,  accord- 
ing to  which,  it  is  a  compound  ether  of  the  third  class  (VII,  U)0),  viz,, 
hypoacftylite  of  W4?^7/yZ=C^H'0,C*H^O^^  But  this  Jujpoatetyhim  acid 
(or  xylUlc  acidj  as  Weidmann  <k  Schweizer  call  it),  which,  in  the 
hyjiothetical  anhyilrous  state,  would  be  composed  of  C*H^O^^  is  un- 
known, and  indeed  impossible,  on  account  of  the  division  of  the  atom, 
^  At  all  events,  we  aliould  have  to  double  the  formula  of  lignone  and 
make  it  C'-H^"*0*,  in  or<ler  to  get  rid  of  the  half-atom;  but  even  tlien, 
the  formula  is  improbable  by  reason  of  the  uneven  number  of  atoms 
which  it  exhibits.  Eijually  improbable  are  the  highly  complicated 
equations  by  which  these  eliemista  seek  to  explain  some  f>f  the  reactions 
ol  lignone,  wherein  they  are  driven  to  admit  the  existence  of  acetylous 
or  aldchydic  acid  (C*H*0^  or  in  the  hypothetical  anhydrous  state,  CWO'), 
as  well  as  of  the  abovo*nien tinned  hypoacetylou«  acid. 

%  According  to  Volckel  {Por/g.  83,  27,  577;  ^hair.  Jahresher.  1851, 
498),  Weidmann  &  Schweizer's  xylite  is  a  mixture  of  methylic  acetate, 
acetone,  and  another  substance  polymeric  with  the  latter,  to  which 
Volckel  proposes  to  transfer  the  name  of  xylite.  He  finds  that  the 
liquid  obtained  by  repeatedly  treating  crude  wood-spirit  with  chh>ride  of 
calcium  and  distilling  fractionally,  varies  in  boiling  point  from  55°  to 
120*^.  The  portion  which  passes  over  between  55'-  and  71"^,  exhibits  the 
properties  of  Weidmann  k  Schweizer^s  xylite,  but  does  not  exhibit  a  con- 
stant boiling  point,  or  yield  any  dctiQite  product  by  treatment  with  chloride 
of  calcium.     The  pure  xylite  is  obtained  by  repeatedly  rectifying  the 
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portion  whicL  paseos  nver  between  61"  and  70^     It  is  a  colourless  liqtiicL 
of  peculiar  odour  and  burning  taste.     Sp.  gr.  0  805.     It  dfstila  over  con 
completely  between   Ul'^  and  62";  mixes  in  all  proportions  with 
alcohol,  and  etlter,    and   is    precij^itated  from   its   aqueous  solutioii 
water  or  bj  an  alkaJi.     Its  formula  is  C"H**0**  H, 

Decompo$iiioii$,     1.  Lignone  hums  witb  a  flame  which  ia   reddid 
yellow  above  and  blue  below;  doo8  not  smoke;  gives  more   light 
that  of  nlcoliol  but  less  than  that  i>f  ether.   (Gm*) 

2.  Dry  chhrine  tjas  passed  through  lignone  gives  rise  to  a  tolerablj 
Btrong^  action  and  o volution  of  liydroclilonc  acid  gas,  and  forms  twoj 
layers,  the  lower  of  which  is  oily,  and  coulirmally  increases  at  the  ex* 
peiiJte  of  the  upper*  Towurds  the  end  of  the  process,  the  action  must  btj 
increased  by  the  application  of  a  gentle  heat,  after  which,  the  resulting! 
oil  (xylitie  chloral)  mny  be  washed  with  water,  and  dehydrated  hji 
chloride  of  culeiuui,  which  does  not  dissolve  in  it.  l 

This  XfjlUic  Chhral  coiitalua  2D-25  percent  C,  3'51  H,  58*32  Cl] 
and  8'1>2  0;  its  fornmla  is  therefore  C^^l^ClW.  [Probably  formed  in] 
Ibis  manner : 

C^HJ*0*  +  6Cl  =  C'-H'^l^CP  +  2H0  +  2HC1?] 
Xylitie  chbmi!  hns  a  very  pungent  odour,  gives  off  hydrochloric  acid] 
when  distilled,  and  yields  a  diatlllato  of  various  volatile  eompoundij^j 
vhile  a  quantity  of  solid  matter  remains  behind.  When  distilled  with  I 
Water,  it  first  jhisses  over  undeeom posed,  then  gives  oil*  hydrochlorifll 
acid,  and  is  converted  into  another  compound.   (Weidniaun  &  hchweiier.)] 

3.  Lignone  placed  in  a  test-tube  with  an  equal  volume  of  strnng] 
nitric  add,  so  ae  to  form  a  layer  above  it^  becomes  heatinl,  and  quickl/j 
IMLBses  into  a  state  of  violent  intumesceitee,  and  is  thrown  out  of  the] 
tube  by  jerks,  giving  off  nitric  oxide  ga«  which  has  an  ethereal  odourrj 
and  leaving  a  liquid  clouded  with  oily  drops,  wljich  increase  on  the  addi- 
tion of  water.  The  yellow  watery  liquid  contains  oxalic  acid,  and  turnf  j 
brown  on  the  addition  of  ammonin;  the  oil  is  yellow  and  viscid,  tastatj 
Bweet  and  aromatic  at  tlrst,  but  afterwards  sharp  and  burning,  leATingj 
for  hours  a  burning  sensation  on  the  tongue.  (Gm.) 

4.  Lignooo   slowly   mixed   with   an  equal    volume  of  oil  of  mtriiiif\ 
forms  a  light  brown  syrup.  (Gm.)     When  quickly  mixed   with  oil  oM 
vitriol,  it  becomefl  strongly  heated,  and  forms  a  thick  dark  brown  mix- 
ture.    Water  added  to  this  mixture  takes  up  acetic  and  sulphometbylio  ' 
acids,  and   separates  a  black- brown  oil,    consisting  of  lignone,  mesite^ 
xylitie  naptha^  xylite-oil,  and  a  brown  and  yellow  xylitio  resin.    With 
2  pts,  lignone  to  I  pt  oil  of  vitriol  ouly  a  small  quantity  of  oil  consifl* 

I  ring  chiefly  of  mesiteand  xylitie  naphtha,  separates  on  the  addition  of  water;  | 
.' —  if  the  liquids  are  mixed  in  equal  volumes,  the  products  are  formed  ia  i 
equal  quantities; — with  1  pt.  of  liguone  tod  pts.  of  oil  of  vitriol,  the  cbief  j 

Srotiucts  are  xylito»oil  and  xylite- resin.  (Weidmann  &  Schw  )  —  Liguooa  J 
istilled  with  an  e«jual   quantity  of  oil  of  vitriol   gives  off  sulphurooi 
*  icid  from   the  first,  but  in  conlinuHily  increasing  quantity.     The  flnt  J 
|(|>roductfl  which  rollect  in  the  receiver  are  Irgnono  and  mesitene,  —  ihea 
two   layers  nf  liquid,  the  lower  consisting  of  supieous  acetic  acid,  ibo 
umwr  of  mesite  and  methol;  lastly,  »  small  quantity  of  me  thy  lie  ial- 
phate   parses  over.  —  VVMien  I  pt.   of  lignone    is  distilled  with  4  pta.  of  ' 
oil   of  vitriol,    the   mixturt^   froths  up  strongly,  and  gives  off  a  larfe 
'^quantity  of  Hulphurous  acid,  together  with  acetic  acid,  acetate  of  methyl^ 
ml|>hate  of  methyl,  and  a  small  quantity  of  niesitenc,  but  no  niethoL  — 
With  16  pt«.  oil  of  vitrioli  the  di^illatiou  takes  place  quietly^  and  ft  very 
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large  quantity  of  acetic  acid  i,?  obt^iined,  toi^c titer  with  much  sulphurous 
aciJ  ami  methylle  sulphate,  very  little  methylic  acetate  ami  mi  rnelliuL  — 
In  all  these  illstlllation^,  a  CiU'lioiaccous  mass  reiuains  beliiml.  (Weitl- 
manti  &  ScliweiKer.) — ^  When  1  pt.  of  litTmino  is  ciistilled  with  2  pta,  of 
oil  of  vitriol  and  1  pt.  of  acid  oxnlate  of  potii^!*,  sulphurous  acid  is  con- 
tinually evolved;  lignone  and  mcsilene  pass  over  first;  then  oxalate  of 
methyf,  acetic  acid,  and  methol;  and  at  last  a  email  quantity  of  methylic 
sulphate.  (WeidmaTin  *<-  Schweizer,)  —  AccorJiujy;'  to  Vrdekcl,  tho  pro- 
ducts ohtaiiaed  by  the  actian  of  oil  of  vitriol  on  Hgiione,  are  the  same  aa 
those  produced  hy  excess  of  caustic  potash,  {vid.  inf.) 

5.  When  2  jiiB,  of  lignone  are  distilled  with  2  pis  of  peroxide  of 
manffanae^  3  pta*  of  oil  of  vitriol,  and  3  pta,  of  water,  lignone  passes 
over  first,  together  with  a  large  quantity  of  aldehyde,  then,  till  the 
€Dd  of  the  distillation^  water  containing  formic  acid.  (Weidmaun  & 
Schweijser,) 

6.  W^hen  hydrate  of  potadt,  is  gradually  added  in  email  pieces  to 
anhydrous  lignone^  kept  from  contact  with  the  air,  the  pieces  swell  up 
on  being  immersed,  and  iu  a  few  miuutes  white  isilvery  lamiiim  separate 
out.  If  the  addition  of  the  potash  hn  discoutinucd,  as  soou  ag  the  li'|uid 
begins  to  turn  brown  here  and  there,  and  the  liquid  he  then  set  aside  for 
a  while,  the  crystals,  together  with  tho  solution,  may  be  decanted  from 
the  hydrate  of  potash  at  the  bottom  of  the  vessel,  aud  thrown  ou  a 
filter;  they  must  then  be  left  out  of  contact  of  air,  till  the  li^juid  has 
run  through,  after  which  they  may  he  washed  with  water,  and  <lricd  in 
vacuo  over  oil  of  vitriol.  The  hypoacetylitc  of  xylite  and  potash  thus 
obtained,  is  greasy  to  the  touch  and  very  deHqiiescent.  Its  aqueous 
ijolutiou  decomposes  in  the  air,  from  formation  of  acetate  of  potash  and 
separation  of  lignone.  When  dit^tilled  with  dilute  sulphuric  acid,  it 
yiehk  aoelic  acid;  it  dissolves  readily  in  auhydrons  wood-spiritj  hut  la 
nearly  insoluble  in  anhydrous  lignone.  In  the  crystalline  state,  it  con- 
tains 4300  p.c.  KO,  33-ST  C,  4'J>2  H,  and  18  21  0;  it  is  therefore 
3K0,  18C,  I3H,  7O  =  8(KO,C*FPO^0  +  (C^H'O,C*H^O'^),  that  is  to  say, 
B  double  salt,  iu  which  3  At.  hypoucetylite  of  jjotash  are  united  with 
1  At,  hypoacetylito  of  uiethyl  (=1  At,  lignone=C*H'0*^),  Lastly,  since 
the  liquid  from  which  these  crystals  are  deposited  contains  lignone,  tho 
equation  for  their  fomiation  must  be  : 

(Weidmann  k  Schweizer.) 

If  the  quantity  of  potash -hydrate  added  to  the  lignone  ho  larger 
than  is  reqinrcd  to  form  liypoacetylite  of  xylite  and  potash,  this  salt 
gradually  di^soiveSj  aud  iho  liquid  sicquires  a  hrown  colour,  which 
increases  with  the  quantity  of  potash,  aud  the  time  during  which  it  is 
left.  Water  added  after  eonio  time,  throws  down  a  dark  brown,  oily 
mixture  of  mesite,  xylitic  miphthn,  xylite-oil,  and  hrown  xylitc-resin, 
which  are  formed  one  after  the  other  in  the  order  in  wliich  they  are 
here  enumerated.  For,  tis  the  potash  continually  sets  free  more  wood- 
spirit  froni  the  hypoacetylito  of  methyl  (lignone),  the  hypoacetylite  of 
tash  is  hy  that  wood-spirit  more  and  more  completely  dissolved.  Thia 
t,  under  the  simultaneons  influence  of  the  free  potasli,  then  ahstnicta 
:ygen  from  the  hypoacetylous  acid  of  the  free  lignone,  an<l  is  thereby 
converted  into  acetate  of  potafsh;  and  the  [hypothetical]  oxi<le  of  acetyl, 
C*H'0,  produced  by  this  reduction  of  the  hypoacctylous  acid,  remains  in 
combination  with  the  methylic  ether  of  the  lignone,  fonniug  nie8ite(C°H*0*): 
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The  meaite  thus  formed  is  then  reduced  by  farther  quantitiea  of  aoetylitd 
of  potash  to  xylitic  naphtha.  (Weidmann  &  Schweiier.) 

When  lig^uone  is  dbtilled  with  potash-ley,  wood -spirit  passes  oti 
aiod  there  remains  acetate  of  potash,  together  with  a  small  quantity 
reein  and  oil,  proceeding  chiefly  from  the  decampoaition  of  the  wood-^pi: 
by  the  potash.   (Weidinaiin  &  Schweizer,) 

IT  According  to  Volckel,  also,   the  products   obtained  by   treatii 
lignone  or  xylite  with  excess  of  potash  are  xylitic  naphtha,  xylite-' 
and  xvlite-naphtha,  the  last  chiefly  when  the  air  has  ac^^ess.     To   xyli 
naphtha  he  as^ijcms  the  formula  C^H^C,  and  to  the  oil  C"H*0;  ho  m] 
pOtoGS  both  to  be  formed  from  lignone  by  abstraction  of  water: 
C^W^O*  =  C^'H^'O*  +  HO  -  C^UK)  +  3HO,  f 

Potassium   thrown  upon   lignone  becomes   so   strongly  lieated, 
the  li4uidj  if  not  cooled,  may  taVe  fire.     At   first,  acetylite  of  pol 
separates  out^  without  any  evolution  of  gas;  afterwards  the  liquid  tu 
browD,  and  is  ultimately  cunvertcd  into  a  thick  black-brown  mass,  froi 
wh ich water  scf^ta rates  a  dark  brown  oilymixtureofmesite,  xylitic  naphth: 
xylite-oil,  au«l  xylitc-re»in,  and   dissolves  a  large  quantity  of  acetate 
potash,  a  very  small  quantity  of  xylite  resin,  a  very  small  quantity  of 
acid  body  [which  precipitates  lead  and  silver  salts],  and  probably 
wood-spirit.     The  potassium  first  takes  oxygen   from  a  portion  of 
li^one,  whereby  mesite  and  potash  are  producetl;  the  potash  thus  for 
fleeomposes  another  portion   of  the  li^'-none,  yiehling  hypoacetylite 
|K>tafih   and  methylie  ether;  and  the  latter,  finding  no  water  with  wbi 
to  form  m ethyl ic  alcohol,  combines  with  another  portion  of  the  po 
forming  methylate  of  potash: 

5C«H<0*i  +  2K  =  KO^CH'O'*  +  OU^KO^  +  4C«H*0», 

By  the  further  action  of  the  potassium,  the  mesite  is  reduced  to  xvlitj^ 
naphtha^  then  to  xylito-oil,  and  finally  to  xjrlite-resin.  On  the  additioO;^ 
of  water,  the  methylate  of  potash  dissolves  m  the  form  of  aqueous  potaiskj 
and  wo€>d-spirit.  (Weidmann  &  Schweizer,)  —  Respeciing  tUc  *ctioa  of  j 
iim  OB  l%iiooe,  compare  Lowig.  {Poffff,  42,  404.) 

CcfmhinaUoru.     Lignone  mixea  in  all  proportions  with  Wafer, 

It  dissolves  onall  quantities  of  Phosphorus  and  tSulphut;  the  i 

tioQS  are  colonrleei  una  become  milky  when  mixed  with  water.  (I 

.The  pbosphoms  solution,  kept  in  a  closed  vessel,  dcK?s  not  form  any 

I^COiitaining  phosphorus,  as   the  solution    of  phosphorus  tn  acetone  doeill 

under  similar  circumstances*  (Zcise.)  1 

Lignone  dissolves  a  large  quantity  of  Iodine,  forming  a  dark  brown 

eoltition. 

It  does  not  dissolve  Chloride  of  Calcium,  but  sinks  into  it,  maklnit  I 
Ijot,  and  swelling  it  up  to  a  white  mass,  which   gives  off  the  lignone  bntj 
[■lowly  and  incompletely  at  100*.     It  may  be  mixed  with  a  solution  oH 
j  chloride  of  calcium  in  wf>od  gpirit;  but  on  affding  more  chloride  of  calcinoil 
laud  a'ritating,  two  liiyers  of  liquid  are  formed,  the  upper  of  which  con- 
I tains  the  greater  part   of  the   lignone.    (Gm.)      According  to    Lieb% 

JChtM.  urtjf.)   lignone  dissolves  chloride  of  calcium  in   all  proportions,  1 
urwing  a  kind  of  syrop,  | 

Lignone  mixes  in  all  proportions  with  Alcohol  and  Ether;  from  the  latter  j 
Bixture  water  separateo  the  ether,  which  then  rises  to  the  surface.  (Qm.)  j 
Ji^lpKVDe  mixoe  in  all  proportions  with  oil  of  turpentine;  it  dissolree  renri 
K^lgt  l|atttltitiea  of  camphor,  s^termaceti,  and  cholesterin,  and  a  smau^ 
ntuwtUy  of  olive-otl.    It  llkewiae  dinolTes  colophony  and  «bell*lao.  (Gm.) 
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Pivducli  of  t/ie  decompoiUion  of  Li^none*      Eekhenhaclii   MeslU  and 

Scanlaris  Liquid, 

Methol.    C*H^  or  C^wn 

Fonni^d  in  tliB  distjlktion  of  llgnone,  mesite,  mesiteue,  lylitic  naplitliflh, 
xylite-oil  or  xj'lite-retsin,  with  oil  of  vitriol. 

One  part  of  li;irnoiie  is  distilled  witLi  1  pt.  of  oil  of  vitriol;  the  upper 
lajer  of  the  di«tilbto  containing  metliol  together  with  Kulphuroua  acid, 
fiulphate  of  methyl,  and  mesitene,  tletmnted  «fl',  libaken  up  with  wntor  and 
afterwards  with  weak  potash,  and  yiihjected  to  fractiunal  distillation,  the 
firat  and  last  portions,  whieli  contain  mesitene  and  suljihatc  of  methyl, 
bein^  set  aside;  this  fractioual  di.'^tilhition  several  times  repeated  till  tlio 
distillate  iio  longer  smells  of  sulphate  of  metljyl;  and  the  distillate  then 
set  aside  in  con  tact  with  cliloride  of  e^ilciiim,  and  rectified  over  burnt  lime. 

Thin,  colourless  liquid,  lighter  tlian  water.  Bui!s  at  about  175% 
without  any  decomposition*  Smells  like  oil  of  turpentine  and  has  a 
btirniDg  taste. 

Weidm.  &  Schwciier, 

h4  C ». 24     .,.     88 "89     88*97 
3H    , 3     ....     11-11     1102 


C^H» 27    ....  1CH)-(H>    99-99 

[The  boiliDg  point  ia  more  in  accordance  with  the  formala  C**ir^] 


Methol  may  he  kept  without  alteration  in  vesiyels  containing  air.  It 
does  not  mix  with  oil  of  vitriol;  but  if  the  two  lit[uid«  arc  stirred  up  toge- 
ther from  time  to  time,  the  oi!  of  vitriol  blackens,  sulphurous  acid  is  given 
off,  and  the  methol  disappears  altogether  after  a  few  days.  If  water  be 
then  added,  three  strata  of  liquid  are  formed:  the  lowest,  wliicb  is  nearly 
colourless,  contains  sulphurous,  sulptiuric,  and  sulphoractholic  acids.  If 
therefore  it  be  saturated  with  lime,  the  filtrate  evaporated,  the  dry 
residne  exhausted  with  alcohol,  wliicii  loaves  gypsum  undiissulvcd,  and 
the  alcohol  evaporated,  a  white  crystalline  reeiduc  ia  left,  consisting  of 
gidphomctholaie  of  lime,  which,  when  heated,  first  gives  otf  metbol,  then 
blackens  and  evolves  sulphurous  acid;  it  coutains  1602  fjer  cent,  of 
lime,  38'4oC,  4  DOlI,  and  4102  eulphuric  acid,  whence  its  fonnnla  la 
CaO,S0•  +  C'^H^SO^  — The  middle  stratum  of  liquid  is  black  and  thick; 
the  upper,  yellowish*  On  distilling  these  two  liquids,  which  cannot  well 
be  separated,  with  water,  methol  passes  over,  and  there  remains  methol- 
reaiu,  which  may  bo  freed  from  tbe  remaining  p(»rtiou  of  methol  by 
alcohol,  and  then  purified  by  dissolving  in  ether  and  ovaporatiug  the 
filtrate  over  the  water-balb.  Metkol-resin  thus  obtained  is  blacky  beavier 
than  water,  softj  melts  at  a  gentle  beat,  and  disaolve^  in  ether  and  lignoae, 
but  not  in  wood-spirit  or  alcohol.  It  contains  86  (JO  p.c.  C,  1^-57 H,  and 
4-43  0,  and  ia  therefore  C^*H'*0.  —  When  methol  is  distilled  with  oil  of 
vitriol,  part  of  it  goes  over  uudecomposod;  stilpburous  acid  is  likewise 
evolved,  togetlicr  with  a  very  small  quantity  of  acetic  acid,  and  there 
remains  a  carbonaceous  mass.  (Weidmann  k  Sch-weizQt,  J,  pr,  C/wn. 
23,  48.) 
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IT  According  to  Volckel  {Fogg.  84,  101,)  tUe  oily  Bubst&DC^  obti 
by  treating  xylito  (or  liguone)  witli  an  equal  weight  of  oil  of  vitrio 
wa^hiiig  the  protluct  witli  potaA<li,  (listillifig  off  tlie  undecomposed  HgDuD 
in  tbe  water- bath,  and  the  residual  liquid  (the  so-called  methol)  over  tfa 
open  lire,  is  a  mixed  oxygenateJ  substance,  whoee  boiling-point  viwin 
from  100®  to  220^  By  repeatedly  agitating  this  liquid  witb  stTon 
eulphuric  acid,  a  product  was  obtained,  which  after  being  washed  \ 
water,  rectified  with  water,  and  dehydmted  with  chloride  of 
formed  a  clear,  colourless,  in  flammable  liquid,  having  a  peculiar  i 
lighter  than  water,  iui^olubte  in  water,  but  8ulublc  in  alcohol  and  ecberj 
Its  boiling  point  was  variable,  rising  from  100^  to  220^;  tbe  epecil 
gravity  of  the  portion  which  pfw^sed  over  between  IfJO^  and  190^  wasOS68j| 
that  of  tlie  remainder,  front  IDO'^  to  2i0',  waa  0^879;  the  composition 
both  portioDii  corresponded  to  the  formula  C'H^ 

from  160'' to  190°.  from  190^  to  220*. 

3C... 18     ..„     90"00       89-66       89-74 

2  H    , 2     ....     lO'OO       10-3^       ,.. 10-27 


C'H» 


20 


100*00 


99-99 


10001 


Hic  composition  of  thift  lirjiiid  h  the  same  db  that  of  tho  hydrocarbons  sepsratod  by  1 
swlpburic  acid  from  the  volatiic  oiU  of  wood.ipirit,  % 


Xylite-oa,    C'=H»0. 

Prod  need  By  tbe  action  of  oil  of  vitriol,  hydrate  of  potash,  or  pota«- 
iium  on  lignutie,  niesite,  or  xylitic  naphtha,  and  liy  that  of  oil  of  vitrioll 
or  hydrate  of  pota^jh  on  meftitene.     lla  formation  from  lignone,  niosite,  or] 
xiief^itene  \&  always  preceded  by  that  of  xylitic  naphtha.  ^ —  Tho   same  oil 
is  produced  in  the  decomposition  of  acetone  by  potassium,   hydrates* 
Mte^h,  or  quick  time  (p.  15). 

Hydrate  of  potash  in  large  cxcesa  is  left  to  act  for  some  time  i 
liffoone;  water  then  add^'d;  the  oily  mixture  of  xy lite-oil  and  xylite-resfiil 
'  which  separates,  distilled  with  water,  the  resin  then  remaining  behind;  and  I 
the  xylite  oil  which  haw  p^issed  ovcFj  several  times  rcctifieil  alone,  thil 
portion  collected  below  2U0',  which  may  contain  xylitic  naphtha,  being  1 
each  time  set  aside, 

Colourle^a  oil,  lighter  than  water;  boils  abore  200'^,  and  pa^es  i 
undccomposed.     Has  a  peculiar  odoor^  and  a  bitter  burning  taste. 

Weidniann  It  Sthweixer.  Lowtfr 
a.                    b,  c> 

12C..,»..« 72     .«.     80-9*1     Bi^%     ...     8047     ^  SOU 

9M    ^,„,.»„.,      t     „«     10  II     lOMd     ..,.     10  42     lO-n 

O    „, ,. ,      g    „«       8*99 8-26     ..      9"U     ........       8'79 

0*HH> 89    -.,  100*00 10000    ....  100  OO     100  00 

a  wii  obtained  from  lignone  hj  oil  of  ritriot,  b  by  hjdrmte  of  poU»h,  and  fhfl 

The  oil  bums  with  a  bnghti  sooty  flame.  —  Ex|Ki«ed  for  some  timtt  ] 
ito  ik  air  at  tetn^ienitaros  between  50^  and  80\  it  is  wholly  convor 
Fbta  brown  xyiito-rcdin: 

2C'5H»0  +  0  -  C^lt»K>». 


XYLITE-RESIN, 


40 


It  mixes  ifl  all  propartions  with  oil  of  vitriul,  evolving  suIpliuroQs  acid, 
and  forming  a  dark  bruwu  licjuid,  from  wliicb  water,  added  fifter  a  while, 
separates  a  dark  brown  oilj  mixture  of  xylite-uil  ami  xylito-rci^in,  and 
dissolved  sulphuric  and  ^u]|)hurou»  acld^  toi^tither  with  ti-aces  of  ficctle  acid 
aod  xylite-reain.  Hence  it  appears  tliat  the  action  of  oil  of  vitriol  on  thij 
body  ia  almost  entirely  an  oxidizing  action. — Xylite-oil  distilled  with 
oil  of  vitriol  yields  Bulphiiroiis  acid,  acetic  acid,  and  metlioh  and  leaves 
a  carbon aceoue  maj^s.  —  Hydrate  of  potash  makea  xylite  oil  hot  and  tarns 
it  first  brown,  then  black,  and  gradually  converts  it,  with  formation  of 
acetate  of  pota^sb  aad  a  resin,  into  a  nia^^  having  the  haninesa  of  stone, 
- —  Potaasium  acta  hut  feebly  on  it  even  when  heated,  and  slowly  dissolves 
in  the  oil  without  evolution  of  ga.%  the  oil  at  the  same  time  becoming 
brown  and  viscid.  Water  then  added  to  it  dissolves  the  acetate  of  potash 
previously  formed^  and  separates  a  brown  oily  mixture  of  xylito-oil  and 
a  resin  having  the  same  composition  a^  that  which  is  formed  hy  tbe  action 
of  hydrate  of  potash.  It  contains  8282  p.c.  C,10  21H,  and  Q-UJO; 
hence  its  formula  is  C**H^O*. 

Xylite-oil  is  nearly  insoluble  in  water,  but  dissolves  readily  in  wood- 
spirit,  ether,  alcohol,  and  lignone.  (Weidmann  <k  Schweizer,  J,pr,  Chan, 
23,  42,) 


Brown  Xylite-resin,    C^H^^Oi 

Formed  by  the  action  of  oil  of  vitriol,  hydrate  of  potash,  or  potassium 
oo  lignone,  mesite  or  xylitie  naphtha,  and  of  oil  of  vitriol  or  hydrate  of 
potash  upon  mesitene,  its  formation  being  always  preceded  by  that  of 
xylitic  naphtha.  This  rcwiti  is  also  formed  when  xylite-oil  is  oxidized, 
either  by  oil  of  vitriol  or  by  exj*osuro  to  tlie  air;  also  in  the  decompo* 
sttion  of  acetone  by  potassium  or  hydrate  of  potash   (p.  15). 

Hydrate  of  potash  id  allowed  to  act  in  excess  ou  anb^^drous  lignone, 
till  the  mixture  becomes  brown,  whereupon  water  is  aildcd  to  it.  (If  the 
action  be  suffered  to  go  on  too  long*  the  xylite-oil  produced  at  the  sumo 
time  is  converted  by  the  potash  into  another  resin  (vid,  sup,)  which  h 
difficult  to  sepai-ate  from  brown  xylite-rcsin.)  The  oily  mixture  separated 
by  the  addition  of  water  is  distil  fed,  with  frequent  renewal  of  the  water, 
as  long  as  xylite-oil  passes  over  with  tbe  distillate;  the  residue  is  then 
dissolved  in  alcohol;  the  sulution  evaporated  in  the  water-bath;  and  the 
fused  residue  left  there  for  some  time  longer. 

Red-brown;  heavier  than  water;  brittle  at  temperatures  below  150°; 
soft  and  tcnaciotie  between  15'  and  20  ;  melts  below  100°.  Its  atpcous 
solution  has  an  acid  reaction, 

WeiiJmsnn  &  Schweber. 
Brown  Xt^tite-retin.  YtHuw  XytiU-retin, 
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Dissolves  in  oil  of  vitriol  in  nearly  all  proportions,  causing'  rise  of 
temperature  and  evolution  of  sulphurous  acid,  and  forming  a  black  greasy 
mass.  If  this  mass  be  treated  with  water  after  some  time,  the  water 
separates  a  resinous  mixture  and  takes  up  sulphuric  and  sulphurous  acids, 
together  with  traces  of  acetic  acid  and  a  resin;  from  the  xeainous  mixture, 
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alcohol  of  70  per  cent  dissolves?  out  imaUered  brown  xyllte-remn,  leavtn 
a  bnnvn  pulvemleDt  resin  wldch  dues  nut  soften  at  100^  but  fasej  at 
stronger  heat  into  a  bltiok  mass.      It  contains  83*27  px.  C,    9'S8  H,  &ni 
7*35  6;  henco  it^  furniuln  is  C"H®0*.  —  Brown  xylite-refiin  distilled  witk 
oil  of  vitriol  yields  sulpburons  acid,  acetic  acid,  a  small  qoantilj 
tnetholj  and  a  bhick  residue* 

Brown  xylite- resin  does  not  dis^olv-o  in  water  and  potaeb-ley,  ba 
readily  in  alcohol,  ether,  and  Itgnone;  the  alcoholic  solution  docs  no 
precipitate  neutral  acetate  of  lead.  (Weidmanu  &  Schweixer,  J^ 
Chati,  23,  45.) 


Yellow  Xylite-resm. 

Produced  by  the  action  of  oil  of  vitriol  upon  lignono,  meslte,  aii4 
xylilic  najditlia,  probably  by  a  catalytic  action  on  the  isomeric  brown 
xylite-resin  first  produced. 

The  oil  which  sejiaraces  on  adding  water  after  the  decomposition 
li^one  by  oil  of  vitriol,  is  distilled  with  water;  tiie  residual  mixttire< 
yellow  and  hrf>\vn  xylite-resin  dissolved  in  strong  aleohol;  the  ^olutio 
mixed  with  alccdud  ui  70  per  cent,  wbicb  prGcipitat«»  the  yellow  r 
and  the  precipitate  freed  from  the  brown  resin  thrown  down  at  the  i 
time,  by  repeated  washing  with  strong  alcohol  and  |>rccipitatiou  witi 
weak  aleohol.     It  is  then  melted  for  some  time  on  the  water-batb  [wcl 

The   resin   is  rcddiBh  yellow,   brittle,  and  does  not  become  soft  bj 
friction  like  the  brown  resin.     Its  melting  point  is  much  aboYO  K 
[ale  !!• 

For  the  analysis,  which  perhaps  ahowa  it  to  he  Uomeric  with  the  brown  rfii%l 
9id,  p.  49.  I 

Yellow  xylite- reain  liehares  with  oil  of  ritriol  like  the  brown  ffriia»| 
It  doea  not  disi?olve   in  water  or  potash-ley.     It  is  nearly   in?ioluble  ivi 
weak  spirit,  l»ut  diaaolvea  in  strong  alcohol  and  in  ether,  forming  a  yello#J 
aeloticm.     It.'^  alcoliotic  solution  does  not  prcctpittite  an  alcoholic  Kotutio 
of  acetate  of  lead;  aminoniii  abided  to  the  solution  throwa  down 
flakes*  (Weidniann  &  Schweizer,  J.  pr,  Ckem,  23,  47.) 


Xylitic  Naphtha,    C?«H«0^*=C»*H»0>. 

Pro<luoed   by  the   action  of  oil   of  vitriol,  potaah,  or 
lignone,  meaite,  or  mesitene. 

A  email  quantity  of  hydrate  of  potash  i»  placed  for  some  tima 
contact  with  lignone;  water  added;  the  oily  mixture  of  xylitic  naphi 
meaite,  xylite-oil  and  xylite-resin  separated   from   the  watery  solutioi 
Ihe  distillate  rectified  alone,  whereupon  the  xylitic  naphtha  pnroco  c 
chiefly  between  100''  and  120"^;  and  thia  proiluct  rectified  sevetml 
to  free  it  from  the  remaining  portion  of  mesite  ami  xylito-oil,  tl 
whidi  pMioa  over  betwoen  100^  und  120    being  alwa3ra  ooUooi 
till  it  exhibita  a  tolerably  constant  boiling  point  of  UO^ 

Cotourlcaa,  mobile   liquid,   lighter   than    water,   boiling  »t  IIO®, 
cupablo  of  boiog  diatilled  withuut  doooiupoditiuo.     Smellii    like  oil 
poppeimint}  E&d  haa  a  burning  taalei 
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The  naphtha  analyzed  by  Lowig;  waa  obtained  by  treating  lignonc 
with  potskssmm^  ^Xylitic  naphtba  is  regarded  a3  metliyHc  fjtiier  +  oxide 
of  acetyl  =  C-^H^O  +  C*H*0^*.  —  VoluWl  assigns  to  xylitic  iiaplitlm  the 
fonniila  C^H"0^  and  supposes  it  to  bo  formed  from  xylito  by  abstraction 
of  waler. 

Thia  lii^uid  burns  with  a  smoky  flame.  Minced  with  oil  of  vitriol,  it 
turns  brown  aud  thickens;  water  then  separates  from  it  an  oil  conmating^ 
of  xylitic  napbtha^  xylite-oil,  and  yellow  and  brown  xylitcj-resin.  TIjo 
aeneous  solution  contains  acetic  acid,  sulplionietbylic  acid,  and  a  trace  of 
resin.  — When  xylitic  napbtba  ia  distilltsd  with  i>ii  of  vitriol,  sulphurous 
acetic  acid,  mesiteue,  aud  inethol  distil  over,  leaving  a  carbonaceous 
ue,  —  Hydrate  of  pottush    in   excoa^  forms   with   xylitic  naphtha  a 

k- brown  mas8  from  wliicb  water  separates  a  viscid  mixture  of  xylite- 
and  lylite-oil,  and  tukes  up  acetic  acid,  together  with  a  small 
qo&ntity  of  wood-jspirit.  —  Potiiai<ium  acts  violently  on  xylitic  Daphtha^ 
but  without  evolution  of  gas,  forming^  a  black -browu  viscid  mixture 
oontaming  the  same  products  as  that  wbieb  i^  obtained  by  the  action 
i*f  hydrate  of  potash.  [For  the  complicated  wpiadoiis  given  for  these  reactions, 
fid,  J,  pr,  CAefM.  'U,  :57  to  39], 

Xylitic  napbtba  dissolves  very  sparingly  in  water,  hut  readily  in 
alcohol,  ether,  and  lignoae.  (Weidmann  &  Scbwaizer,  /.  pr,  Ciienu 
23,  35,) 


resm 
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Weidmaim  &  Scliweizer's  Mesite.    C"H'0^=C^*H^»0*. 

This  mesite  differs  from  Reicbenbach's,  It  occurs,  in  small  quantity 
only,  in  wood-vinegary  it  is  formed  by  the  action  of  oil  of  vitriol,  potash^ 
or  potassium  on  liguone,  and  by  the  action  of  oil  of  vitriol  or  potxisU 
upon  mcsitene. 

preparation*  1.  After  lignone  has  been  separated  from  wood-spirit 
by  distillation  over  chloride  of  calcium  (VII,  2.>£>)j  there  still  remains 
with  it  a  certain  portion  of  me^rite,  wbicb,  by  reason  of  itssTuall  quantity, 
Hmnot  be  separated  by  water.  Tlio  greater  part  of  the  lignone  ia  there- 
fore  distilled  from  this  mixture,  till  the  liquid  wbicb  parses  over  Wcomeg 
lirrbid  on  the  addition  of  water;  the  resiclue  m  tlie  retort,  consisting 
^efly  of  mesite,  freed  from  rignone  by  repeated  agitation  witb  water; 
Iben  distilled  over  the  water-batlu  with  change  of  receiver,  because  the 
portion  which  first  passes  over  may  t^lill  contain  lignono;  and  tbe  pur© 
tnosite  which  passes  over  towards  the  end  of  the  process,  finally  dehy- 
dmted  by  distillalion  over  cliloriile  of  calcium. 

2.  Lignune  is  placed  in  contact  with  hydrate  of  potash  (not  in 
too  great  quantity)  till  it  begins  to  turn  brown;  mixed  after  a  while 
with  water;  the  oily  liquid  which  separates,  diatilled,  xylite-resin  then 
fmiaining  behind;  the  distillate,  consisting  of  mesite,  xylitic  naphtha^ 
and  xylito-oil,  rectified;  aud  the  mesite,  which  pas^ea  over  till  the  tem- 
pemiure  rises  to  80°,  collected  apart,  and  jiurified  liy  several  distillmtions, 
the  l&st  portions  of  distillate  being  always  set  aside, 
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Properties.     Colourle^j?,   woUIle    Hr|uiil,    lighter   Uian    water.      Bol 
SOfuewbat  alKJve  70  .     Vapour-Jensity  2'8i3  to  2*852  [wliicli  does  no 
agree  with  the  assumed  formubj.     Has  a  pleajsaut  ethereal  odour  and  a' 
btirniDg  tadte* 

Wddmnnn  &  Scbwdzer. 

(1)  (2) 

6C 36    ....    62-07 „    62*31  ....  62*26 

6  H 6     ....     10-34     10*57  ...  10-65 

2  O 16     ....     27*59     27*12  27*09 


C«H*0« 5Q 


100  00     ........   10000 


lOOOO 


%  Vokkcl  also  findi  that  inesite  i«  isomeric  with  acetone  atid  xylite.     The 
TOlntile  portiring  of  the  liquid  obtained  by  trcjiting  rtnde  wood-spirit  with  chlaridc  i 
Cftldum    (p.  43),    hi;  finds  ti>  cotitdti  decompottitioii -products  formed  from  xylite  * 
•bitrnction  of  water.  % 

Mesite  bumg  with  a  bright  but  sooty  flame.  —  It  mixes  with  oil 
vitriol,  producing'  great  evolution  uf  heat.     Wat«^r  iMldtnl  after  a  whili 
to  iho  dftrk  brown  mixture^  takes  up  sulphometliyHc  and  acetic  acid, 
leaves  a  thick   brown   oil,  cousktiti^  of   uudi^  mm  posed    mesite,    xjUtil 
naphtha,  xylite-oib  awl  brown  and  yellow  xyllte-rcsin,      Mcsitc  distill©' 
with  oil    of  vitricd  contiTnially  gives  off  sulpliiirous  acid,    and    lik«^ 
none,  yields  (ir«t  niesitone,   then  metliol   and  neetie  acid,  and   It 
carbonaceous   residue.  — -  Hydrate    of    potaijh,    in    contact    with 
iiiiiriediaiely  separates  a  potunh-salt,  which  yields  acetic  acid  when 
tilled  with  sulphuric  acid;  smim,  huwevcr,  it   undergoes  further  deeuii 
position,  and  yiebla  xylitic  uaplitha,   xy lite-oil,  and   xylite- resin. 
equations  shouki  be  laukid  to,] 

Me:jite  requires  3  pt8.  of  water  to  disaolve  it*  (Weidmann  &  Sehf 
J.  pr,  Chem.  23,  29.) 


Mesitene.    c«n^o>=C"H"0'. 


Produced  by  distilling  lig-none,  mesito,  or  xylitie  nnphtlia  with  oil  < 
vitriol.     Dry  hgnone  thus  treated  yields  but  a  small  quantity  of  meeiien^J 
becnQso  the  greater  part  of  it  \s  Roon  converted  into  Hulphomelfaylic  arit' 
and   therehy  Cdcapes  oxidatioti;  but  hydrated   liguonei  wbicli  '\»  not  i 
readily  converted   into  6ulphoniethylic  acid,  yields  a  largo  i^iiantity  ' 
neflitene. 

Equal  parts  of  ligtione  and  oil  of  vitriol  are  distilled  with  a  nnall 
i|1iantity  of  water,  and  the  receiver  chanired  as  soou  aa  the  distlllato 
Mgins  to  neiwirate  into  two  layers,  because  from  that  tiuic^  the  quantity 
<»f  me*iteno  which  passes  over  is  but  small,  it'?  place  bcin^  takoB  f 
mcthfd  and  acetic  acid.  The  first  distillate*  which  consists  of  mc 
and  admixed  Itgnonc,  h  shaken  up  with  chloride  of  calcium, 
dlssotvej^  in  the  fignone;  the  mesitene  which  6oats  on  the  surface, 
off;  freed  from  the  remain  in  ^^  portion  of  lignone  by  repeated  agitalii 
with  a  small  quantity  of  water;  and  distilled,  first  over  chloride  of  < 
cimn  and  tlien  over  quick  lime,  the  la^(  portion  of  the  distillate,  wfa 
loay  contain  method  being  each  time  set  a.sitle. 

ColourleiM,  mobile  liquid,  of  »p.  gr.  0-805;  boila  coootaiitly  i 
Vaponr-deuidty  2*873.     Ha£  a  pleaaant^  ethereal  oduur^ 


8C. 
30 


RElCHENJlACn'S   MKSITE, 


5'd 


W,  fit  S. 

3G     _     54*55     51*87 

6     ,...       909     914 

24     ....     36':i6     35-99 


C«H«0^ ,..,,.     66 


10000     lOO'OO 


Tbis  compound  may  1>b  rogarded  a^s  acetylito  [=a!de!ivdate]  of  luetliyl 
=  C^IPO,C*K=0\  — [According  to  tlio  formula  C«!PO*',  the  ciilouluted 
vajiour-d entity  would  be  3  0^05;  but  accordluju'  to  tlio  fonniila  C^hi^O^, 
the  calculated  den.sity  diflern  still  more  widely  frojn  tliat  found  by  cxptj- 
liment,  rccjuiring  therefore  the  hypotheais  of  an  iiiui^ual  uuh]^  of  con- 
dtJDsallcin].  —  IT.   According  to  Volckel   (Anj?.   Phiu^i.  80,   ^11)   Weid- 

Kn  Sl  i5chweizcr*s  me^iteiio  is  a  mixture  of  pure  xylite  (p.  43)  with 
Ue  of  meUiyL     IT 

Mesttene  burn«  with  a  hr];,dit  but  auioky  flamo.  M ixed  with  oil  of  vitriol, 
\i  Womes  strongly  hcttted  and  a'^j^uuies  a  bmwn  ct>luur,  light  sit  ^rst, 
but  becoming  gradually  darker.  Water  addt?d  to  the  mixture  after  some 
dme  separates  an  oil  couaidtiug  of  iiiesiteue,  xylitic  naphtha^  xylitc-oil, 
&od  xylite-re*in,aud  tjikes  up  acetic  and  sulplionicthylic  acid,  —  Alesitcue 
distilled  with  an  equal  quantity  of  oil  of  vitriol,  jmsses  over  undcconi posed 
nX  fir*t,  and  then  yields  sulfdiuroua  acid,  acetic  acid^and  methol,  —  When 
it  b  distilled  with  excess  of  oil  of  vitriol,  only  a  &mall  muiutity  of  methol 
is  obtained,  the  product  consisting  alinosjt  wholly  of  sulphurous  and 
Wetic  acid.  —  Distilled  with  oil  of  vitriol  and  acid  oxalate  of  potash,  it 
jfces  not  yield  oxahite  of  methyl.  —  Hydrate  of  potash  in  exceed  forms 
with  raesitene  a  gelatinous  mass  which  gradually  turns  brown.  Water, 
added  after  some  time,  take'^  up,  besides  free  pota^jh,  a  large  quantity  of  a 
pota^b-i?alt  wliich  ylehl^  acetic  acid  by  di.«tillatiun  with  sulphuric  acid, 
ftod  is  therefore  acetylite  of  potn^h,  whilst  a  mixture  of  niesite,  xylitic 
naphtha^  xylite-oilj  aud  xylite- resin  remains  behind. —  Potassium  in 
contact  with  mesitene  produees  great  heat  but  no  evolution  of  gas,  aud 
immediately  separates  a  white  salt,  which  yitdds  acetic  acid  by  distilla- 
tron  with  fiulphuric  acitl,  and  mu>t  be  regarded  as  acetylito  of  potash 
(KO,C*H'0'*);  it  difti^olves  on  addition  of  water,  a  colourlei?s  oily  mixture 
of  mesitene  and  xylitic  naphtlia  separating  at  the  same  time.     [The  equa- 

Lions  for  (lirsr  df4:ompii8it:i{>iii!t  should  be  looked  to.] 

Mesiteno  die-solves  in  3  parts  of  water  (Weidmann  &  Schweizcr, 
J.pr.  Chem.  23,30), 


If 


Eeichenbach's  Mesite. 

"Produced  in  all  dry  dir^tiliations,  and  therefore  occurs  in  beech,  coal, 
[animal  tar.     (But  the  empyreumatie  oil  obtained  from  hemp-oil  «looa 
lal  contain  anything  soluble  in  water  which  behaves  like  niesito.     Hcas, 
Po^y,  38,  384.) 

Preparaiion,  GOO  liilogrammes  of  beech- tar  are  distilled  at  a  very 
gentle  heat,  till  only  the  most  volatile  portion  has  passed  over;  this  por- 
tion conaiatd  of  about  20  litres  of  lit^ht,  pale  yellow  oil  aud  a  watery 
liquid^  which,  at  certain  stages  of  the  distillation  mix  together  again 
through  the  medium  of  the  mesite.  The  whole  distillate  ih  neutralized 
with  carbonate  of  potash  aud  rectified  over  the  oil-bath,  as  long  as  oil 
continues  to  pass  overj  and  the  palo  yellow  oil  ia  freed  from  the  small 
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quantity  of  watpjy  liquid  wliidi  haj?  parsed  qyct  with  it,  and  distilled 
the  watcr-liatL  f»ver  a  larpe  quantity  of  i^laked  lime,  wliich  retaiti 
creosote,  pica  mar,  and  a  yellow  colouring  principle.  If  thia  dislil] 
Lecotiies  g^radualiy  yellow  by  exposure  to  tbe  air,  it  must  be  once  mo 
diHtilled  over  lime,  after  wliicb  it  will  remain  unaltered.  Lastly, 
separate  tlic  eiipione,  tUe  distillate  is  briskly  ngitated  with  15  times  ill 
bnlk  of  water;  tlie  aq neons  solution  of  the  mesito  separated  from  th 
undissolved  enpione,  which  floats  on  tbe  top;  the  former  distilled  in  i 
gently  heated  water-bath^  the  distillation  bciug  stopped  aa  soon  a$ 
water  in  tbe  Ijoth  begins  to  boil;  aud  tbe  mesite  wliicb  has  pamed  ov 
purified  from  water  and  wood-spirit  by  repeated  distillation  over  chlorid 
of  calcium. 

Transparent,  colourless,  vcr}^  mobile  liquid,  of  sp,  gr.  0'805;  boils  j 
62°;  has  a  pleasant  aromatic  and  spirituous  odour,  and  a  slightly  bar 
taste. 

^Meeite  bums  with  a  dear  whitish  yellow  flame  somewhat  blnW 
below,  and  without  smoke.  —  It  absorbs  chlorine  gnu  with  moderate  Hi 
of  temperature,  acquiring  after  a  while,  a  very  powerful  odour  whic 
excites  tears.  It  dissolves  bromine,  with  beat  and  deccdoration.  Mlxe 
with  strong  nitric  acid,  it  iutnnieaces  strongly  after  a  while;  and  with  oi 
of  vitriol  it  becomes  heated  to  sudden  ebullition,  but  witbout  yielding 
ether;  water  then  added  to  the  mixture  separates  oils  having  the 
of  coffee  and  of  strawberries. 

Mesite  is  f«c>inetimes  in  a  cotidition  to  take  up  ij  pt.  of  water,  son 
times  to  dii^olve  in  2  pts,  of  water.     The  solutiou  of  ph<»spborus  in  mefiti 
does  nut  fibtne  iu  the  air,     Mesite  dis^olvoa  sulphur  and  large  ouantittQ 
of  iodine.      Ft  mixes  in  all  proportitms  with  sulphide  of  carbon,    Pi^^v 
buiucic  acid  when  heated.     Mixes  with  dilute  ammonia  and  pot 
not  with  etroojt^  ]>otjt^h,  and  is  not  decomposed  tlierehy.     DissoK-etil 
nitntto  and  chloroaurate  of  sodium,  but  not  chloride  of  c-nlciani.     Milfi 
in  all  proportfout?  with  ether,  alcohol,  volatile  and  fixed  oil?,  and  dissolve 
many  camphors,  fats,  rosins  and  organic  acids  (Reichenbaoh,  Sckv,  tfA 
170;  ahslr.  Ann,  Pharm.  10,  298). 

According  to  Berzelius,  Reichcnbaeirs  mesite  is  acetate  of  methyl;  in 
that  cape,  tliere  must  be  a  lighter  liquid  mixed  with  it;  for  the  sp,  gr.  of 
acetate  of  methyl  is  OiM»i>;  that  of  Reicbcolaeb's  mesite  0  805  —  Cootfxit 
alio  Lkbig  {Ami.  Phat^.  10,  315). 


Scanlan's  Liquid. 

Crude  wrmd- vinegar  is  distilled  till  kl  per  cent  has  passed  over;  tfci 
residue  neutralizes!  with  lime;  the  pitch  which  is  therel^  9epumli|i 
taken  off ;  tbe  lir|uid  distilled  as  long  m  the  distill nte  eontimiee  in  W 
lighter  than  water;  and  this  distillate  repeatedly  rectified,  A  «tr 
coloured  liquid  of  ep,  gr.  u  9  then  passes  over  first,  afterwards  t^  Uii 
i>p,  gr.  0  8-"^,  then  water  and  an  empyreumatic  oil  which  blaeke^ 
kerpiuff.  The  first  and  most  volatile  liquid,  of  sp,  gr  0'S>,  ta  coll 
a{>art,  decolorized  by  animal  chnrcoal,  and  rectified  over  the  water-bdUkJ 

Tho  liquid  thu»*  obtained    is  colourless;  has  a  density  of  O^J)  11 ; 
at  5i5  6*;  has  a  »trong  an<l   repulsive  odoiir;  rethlens  litmus  only  f 
expoflod  to  the  air;  is  highly  coiubuslihle;  is  immediately  decompo«rd  1 
)>ata6h  or  lime,  wlrh   fomiation   of  an  acetate  of  the  afkaU;  ooil      * 


VOIATILE  OILS   IN  CUUDE  WOOD-SnillT. 


S5- 


ritb  water  in  all  prop<jrtions*  the  coniltinafiuti  bein^^  nttontle^I  witli  rise  of 
tenipeniture  u-nd  ctjudensati<>ti  (SciLDlaHj  PAU,  Maij.  J,  7.  3LI5;  also 
i/.  jor.  Chem,  7-  S7). 


^s 


^   Volatile  Oih,  produced  6y  iA«  duUUation  of  Wood, 


Tlieae  oila  fonii  tbe  first  portion  of  tbe  liquid  wliich  poaaes  over  in  tlic 
itillatiou  of  woodtar;  they  are  li;[,dit€r  than  water.  The  crude  oil  ie 
jroUowidh,  and  turn.*^  brown  by  keepiiij^".  It  wad  dijstilled  first  with  water 
and  then  alone.  In  tbe  latter  dihtilbilioD,  the  boiliDg  point  rose  froiu 
75"^  to  20,5^  By  treating  I  he  distillates  with  alcoholic  potash-eolution  or 
distilling  tfjem  over  wolid  caustic  potash,  then  washings  drying,  and  again 
eubjecting  tbem  to  fractional  distillation, a  large  number  of  colourless  licjuida 
were  obtained,  of  dilferent  but  not  coni?tant  boiling  point^^  these  liquids 
were  mixtures  which  could  not  be  .separated  into  their  component  parts. — 
The  portion  which  distilled  over  between  105  and  110'^  had  a  density  of 
0'841  and  contained  about  7 8 '2  p.c,  carbon  and  8  0  hydrogen;  that  whieli 
passed  over  between  UW*=  and  20.5''  ha^l  a  density  of  0*877,  and  contained 
85 '9  p.c,  carbon  and  0  7  hydrogen  :  the  properties  and  composition  of  the 
other  liquids  lay  between  these  limits.  In  general  the  atomic  proportion  of 
the'carbon  and  hydrogen  was  the  same  in  them  all,  viz.  JJC  to  2H.  the  amount 
of  oxygen  decreased  a«  the  boiling  point  rose.  The  oils  which  distilled  o%Tr 
between  160^  and  20J°  were  much  leas  powerfully  attacked  by  sulphtirio 
and  uitric  acid  than  those  which  boiled  at  lower  temperatures.  —  When 
the  oils  having  the  higher  boiling  points  were  agitated  with  sulphuric  acid, 
there  remained  an  oily  liquid,  which,  after  being  washed  and  distilled  with 
water,  was  colourless  and  mobile.  Its  boiling  point  rose  from  155^  to 
205";  the  densities  of  the  various  portions  which  pa^^ed  over  at  different 
temperatures  between  these  limits?  ranged  from  0  8(J4  to  0  881;  Imt  in 
conipo.Hition  they  were  nearly  identica.1,  the  proportion  of  carbon  varying 
only  from  89'60  to  89'Din  and  that  of  hydrogen  from  l*'!li)  to  10-25, 
numbers  which  accord  y^ry  nearly  %vitli  the  formula  C^H*.  —  From  these 
facts,  V«dckel  infers  that  the  light  oils  obtained  in  the  distillation  of 
wood,  are  all  either  hydrocarbons  having  the  compo-sltion  C*IP,  or  com- 
pounds of  these  hydrocarbons  with  oxygen.  Of  the  same  composition  is 
likewitie  the  less  volatile  portion  of  the  empyreumatic  oil  which  sepanitea 
ont  on  saturating  wood- vinegar  with  lime  —  that  portion,  namely,  which 
boil  a  above  100®.  —  Oils  of  the  same  composition  are  also  obtained  by 
distilling  lignone  with  oil  of  vitriol,  pp.  44,  4.'j:  (Vcdckel,  Fogg,  S2, 
496;  ab8tr.  Ann.  Fhar-m,  80,  306;  JaJtmtbei',  18.51,  524). 

Volatile  Oils  ohtaiJitd  from  cnuie  Wood -spirit.     When  crude  wood- 

?drit  is  mixed  with  water,  a  pale  yellow  oily  liquid  usgh  to  the  surface. 
he  boiling  point  i\(  this  liquid  rises  gradually  from  1*0  to  200%  and  it 
does  not  appear  to  he  separable  into  its  component  parts  by  fractional 
dJatiliatiou,  When  shnken  up  wilh  oil  of  vitriol,  it  yields  a  brown-red 
vi^d  mass,  above  which  floats  a  transparent^  aromatic  liquid.  Thia 
liquid,  after  being  washed  with  alkaline  water,  dried  over  failed  chloride 
of  calcium,  and  distilled  over  anhydrous  phos|>horie  acid,  still  exhibits  a 
boiling  point  varying  from  108"^  to  170'^;  the  largest  portions  however, 
conaieting  of  hydrocarbons,  pass  over  between  certain  small  ranges  of 
i^&mpcrature,  v\z.  from  lOS""  to  H2  ;  from  128"  to  l;iO'^;  from  14.:^''  to 
148*1  and  from  164^  to  108°,  ^  The  portion  which  dietiU  over  between 
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108  and  112''  consists  of  (oluol  C'*ll^  from  128°  to  130^  of  ^yW.  C^«H^;1 
and  from  14o'  to  14H"',  of  cuvi'  I  CHV\  wliicli  is  isomeric  with  ine«itilol( 
The  portion  of  the  liistillate  oMained  between  164^  and  1G8'^  tiM  tho^ 
eaiue  composition  and  vajKiur-donsitj  as  curnol  or  racsitilol,  but  h  not 
identical  with  either.  Some  samples  of  commercial  wood-Hpirit  aliso  yield  ' 
a  more  vohitile  oilj  liquid,  which  hoils  from  5S'  to  100",  and  is  chiefly  *  j 
mixture  of  methylic  acetate  with  Fremy  a  mctiicetone,  C"H*°0'  (Cahouri^ 
Oomj/L  rend.  30,  019,  Cke^n.  Soc.  Qa.  J.  3,  183;  Jakre^btr.  1850,  4i>l).  T 


Constipated  Compounds  containing  Ammonia^ 


t  Ethylamine.    C*H'N=C*HSH'N^ 


WuRTZ,  Conipt.  remL  28,  223  and  323;  Afin.  Phnrm.  71,  930;  ChmA 
8oc,  Qu,  J.  3,  1)0,  — More  ftilly:  iV,  Ann,  Chim,  Phtfs,  30,  443»| 
(Vidn  alnc  authorities  cited  \I1,  313.) 

Eihytamid*,    Ethtfhammania,    Eihylia,    Ethamint,    Elhylioqne^    Aeikyliak.  — '^ 

Found  ID  tbe  oleum  tmimaie  Dijjjielti>  (Auderaon,) 

Fortnation.     1*  By  the  action  of  potaah  on  eyanate  or  cyaaurateof^ 

ethyl  (Wurtz): 

C^NO^C^IPO  +  2(KO.HO)  =  2(KO,C03)  +  C*H^V. 

2.  By  tlie  action  of  potash  on  ethyl-urea  (Wurti): 

C«H*N^02  +  2(KO,H€))  ^  2(K0.CC>')  +  NH'  +  C'4rN. 

3.  V^^  the  action   of  Lromido  or  iodide  of  ethyl  on  ammonia  (Wa 
Hofmann): 

NH*  +  C*H^Br  =  Cm^N/HBr. 

4.  By  the  action  of  chloride  or   iodide  cif  ammonium  on  alcohol  or  \ 
When  sal-amuioniuc  is  heated  with  absolute  alcohol  in  sealed  tuboSy  \ 
id  formed,  its  production  hegiuning  at  'iCO  ;  and  at  400^,  when  tb<9  < 
poeitioD  of  the  ak-obol  i^   nearly   complete*  the  liquid  ecparatee  into 
ethereal  and  a  watery  stratum,   the   latter  containing  the  bydrochlorali 
of  ceriaiJi  ethyl- base«»  the  niost  abundant  of  which  is  ethylamine; 

C*H*0  +  ^H^HCl  =  C^lFN.HCl  ^  HO, 

Iodide  of  ammonium  acta  in  a  similar  manner  (Berthelot,  A'l  *4i»t< 
CAim*  Fhy$.  38,  f)3).  —  5.  By  the  decomposition  of  Hulphethamic  acii 
C**H**NO*,  4S0',  under  the  influence  uf  acids  or  Jilkalis,  when^bv  tin 
ooniponnd  ia  resolved  into  ethyhimitie,  sulpliuric  acid,  and  probably  i 
alcohol  anil  ii^cthionic  acid  (Strecker,  Ann.  Pharm.  75,  50)  : 

C»U»NO*,4S(P  +  niO  -  C^H^N  +  2(H0,S0»)  -¥  20H«0*  +  C*H«0>,aSO», 

6.    Sulidiido   of  aldehyde-ammonia    heated   with    lime   i«    reooWed   inltj 
milphuric  acid  and  othylanuuc  (GiiasDianu,  Ann.  Pharm.  91,  121) ; 
C*H<CF,NH*,2S0«  --  280"  ^  C*H7N. 

Pf^Hmaion.     I,     By  decomposiDg  cyanic  ether  with  potfiah* 
KOlioQ  tftlcM  plM«  at  ordinary  temperatures  and  is  attended  wtllij 
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'tvolntion  of  heat;  hence  it  is  best  to  miac  thfl  liquifls  in  a  bottle  having  a 
well  ground  stopper,  which  nnret  bo  ti^^litly  (*ecuretl,  ami  ki  cnol  the  bottle 
externally.  The  decomposition  is  complete  in  about  live  minntes,  tho 
vessel  then  containini^  nothing  but  etbylaunne  and  carbonate  of  potash. 
The  liquid  h  then  {listilled,  and  the  vapour  of  etliylamine  pasi^ed  into  n 
receiver  containing  a  little  water  and  t^ooled  externally.  To  obtain  the 
anliy drolls  base,  the  aq neons  solution  thus  formed  la  saturated  with 
hydrochloric  acid;  and  the  hydroehlorate  of  etliylamine  crystallized  by 
evaporation,  thoroughly  dried,  and  £:cntly  lieated  with  twice  its  weight  of 
quick  lime  in  a  long"  glass  tube,  closed  at  one  end,  the  mixture  occupying 
the  lower  half  of  the  tube,  wlide  the  upper  half  is  tilled  with  fragments  of 
caustic  potash  to  dry  the  vapour  of  ethylanrine  as  it  is  evolveiL  The  dry 
vapour  then  pulses  through  a  delivery-tube  into  a  small  fla^k  or  U-tulio 
surrounded  with  a  freezing  mixture,  and  is  there  condensed  to  a  liquid. 
(Wurtz*)  —  2.  By  tlie  action  of  ammonia  on  bromide  or  iodide  of  ethyl. 
-»— a.  Strong  ammonia  is  enclosed  together  with  excess  of  bromide  of 
ethyl  in  a  combustion-tube  two  teet  long,  and  the  sealed  tube  immersed 
in  boiling  water.  Decomposition  t^ikes  place  quickly,  with  ebullition, 
and  is  complete  in  about  a  quarter  of  an  liour^  its  completion  being  indi- 
cated by  the  volume  of  the  bromide  of  ethyl  remaining  constant  instead 
of  diramii?hing.  The  tube  then  contains  hydrobromate  of  ethylamiue, 
from  which  the  base  may  he  obtained  hy  distillation  with  potasli  or  Irme. 
(Hofmann,  Ckenu  Soi^.  Qu.  J.  3;  300.)  — (k  Iodide  (or  bromide)  of  ethyl 
is  mixed  with  an  equal  volume  of  absolute  alcohob  the  mixture  ke(>t  in  a 
state  of  gentle  ebullition  in  a  tubulated  retort  the  neck  of  whi(di  ia 
directed  upwards  and  well  cooled,  arid  dry  animoniacal  ga^  passed  into 
it  for  a  considerable  time.  After  cooling  it  is  again  treated  with  ammo- 
niflcal  gas  and  then  left  to  stand  for  nome  days,  to  complete  the  convci'- 
eion  of  the  iodide  of  etliyl  into  hydnod!ito  of  etliyhimine,  the  completion 
of  the  change  being  known  by  the  liquid  im  longer  becoming  turbid  when 
mixed  with  water.  The  solution  is  evojiorated  to  <lryness  over  tbo 
water-batbf  and  the  saline  mass  gently  beat^d  with  strong  solution  of 
potash  in  a  small  t^a>*^k  or  retort.  Vapour  i>f  ethylamine  is  tben  evolved 
and  may  be  either  passed  into  water,  or  dried  by  parsing  it  orer  hydrate 
of  potash  and  condensed  in  a  tube  surrounded  with  ice  and  salt.  (Wohler, 
Ann.  Fharm,  86,  374.) — 3.  By  deconipoeing  sulpliethamic  acid  with 
potash.      Vapour  of  anhydrous  sulphuric  acid  is  passed  into  ether,  tho 

*  product  (crude  sulplinric  etlier,  VIII,  413,)  freed  from  ether  liy  agitation 
with  water,  and  a  stream  of  atnmoniacal  gas  passed  through  it.  Tbe 
resulting  sulphethamate  of  ammonia  is  boiled  with  carbonate  of  leail  or 
baryta  till  all  the  ammonia  is  expelled;  potash,  then  added;  and  tbe 
ethylamine  which  is  set  free  by  tlie  decomposition  of  the  sulphetbamia 
acidj  distilled  oif  as  above.  (Strecker.)  —  4,  By  distilling  sulphite  of 
aldehyde-ammonia  with  lime  (Gossmann  :  for  details,  vid,  Ann.  Fhurm* 
J)l,  1*22). 

Froprrties.  Anhydrous  ethylamine  is  a  transparent,  colourless,  very 
mobile  liquid,  of  specific  gravity  0  6^64  at  8^  Docs  not  solidify  at  the 
temperature  of  a  mixture  of  solid  carbonic  acid  and  ether.  Boils  at  18'7^, 
(WurtJt,)  Vapour  density  at  43'  and  under  a  pressure  of  773^04  mm,^ 
1*5767.  (Izarn.)  Has  a  very  pungent  animoniacal  odour,  a  strong  alkaline 
reaction,  and  is  highly  csiustic,  a  small  drop  of  the  concentrated  aqueous 
fiolution  placed  upon  tho  tongue  producin;:  a  burning  |)aiu  and  acute 
inflamukation.     Forms  very  dense  white  fumes  with  hydrochloric  aoid 
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SBSj  anil  iimlics  a  Lldsing  noiso  wlien  strong  hyJrocIilorlc  acid  ib  dropi 
mta  it.  (Wurtz.) 

Wortt.  VoL       Dcmitf. 

4  C  .«.„«....•, 24    ....    saa.^    »«     5-1*61  Cvapour 4     ....     16W0 

7H -....       7     ^     15*55     „..     15  60  U-gai *^     7     «..     04*51 

N » „,..     U    .„,     3M2     ,...     3145  N.paa  ...... I     ^..     0*^706 

C^HTN,,... 45     ....  lOOOO    ,...  lOO'CS  2    ..„     ^lW 

1     „..     15&98 

May  be  rccrarJcd:  (1)  aa  C*H*N,H*i  »•  f*  a*  a  compoaiid  of  2H  wiUi 
a  nucleus  C*HV  in  wbicL  IH  is  rej^laced  by  N;— (2).  as  0»H*Ad.  t.  #L 
as  tbe  same  micleus  in  wliit'b  IH  is  replaced  by  Ail; — (3),  ae  C*H*A(I»H*, 
».  €.  ad  a  conifiound  of  211  with  etiiylene,  C*H*,  iu  wbich  IH  i«  replaced 
by  Ad; — (4),  as  C*H*jNH*,  ».  <r.  aa  animonia  coupled  witb  etbyleae;  or 

"] 

lastly^  aa      H  )N,  t.  e.  aa  animonia  in  whiob  IH  ia  replaced  bv  ellijl, 

C*H*j 
(CompiraVII^  16,  17  and  180). 

Becompogitions,  1,  Ethyl  amino  ^mpoar  passed  tbrougb  a  red  hot 
porcelain  tube  is  resoh^etj  into  ammonia,  byJrocyanie  acirl,  hydrogen,  and 
a  sraall  «|uantity  of  a  eomponn  J  of  hydrogen  and  carbon.  —  3.  On  t}m 
approach  of  a  burning  LtKly,  it  iukes  fir©  and  burns  with  a  Yellowtik 
flume.  —  3.  Iodine  decomposes  the  aqueous  golutiou  of  etbyJauune,  form- 
ing hydrioilate  of  etliylamine,  and  aiiuuf^litution  product,  biniodethylawuHifi 
which  cannot  be  distilled  without  decomposition; 

2C*H7N  +  41  =  HI  +  C^H'N.Hl  +  C^H*n)N. 

Bromine  and  Chlorine  produce  sitnilar  reactions.  (WurU.)  —  4.  When  a 
crystal  of  nitrate  of  potash  is  introduced  into  a  solution  of  hydrachlomte 
of  ethylamine  acidulated  with  hytlrochloric  aciil,  nitrotu  etber  is  evolved 
in  considerable  quantity,  uud  if  Fct  on  Bre  at  the  mouth  of  tbc  tubo^  baroa 
with  a  llanie  coloured  li^dit-green  at  the  edges: 

Cm^N  +  2NCH  =  cni^O.NtF  +  2110  +  SN. 

At  the  eame  time,  a  small  quantity  of  yellow  aromatic  oil  is  produced^ 
baviiig  a  jsweet,  biting  taste,  and  a  nigh  boiling  point.  (  Hofmann,  Chtm, 
Soc,  Qu,  */.  3,  131  )  —  3.  Oil  of  mustard  forma  with  ethylamino  an  oily 
baso  callwi  Thiimneihi/lamine^  having  the  compohitiou  U^H*^N*i?, 
(Hintcrbcrger,  Ann,  rharm,  83,  346,) 

Combinations,  1.  Ethylamine  mixes  with  TTar^^iMn  all  proportioni^ 
tlie  act  of  mixing  being  attended  with  evolution  of  heat.  The  golutioo 
liae  a  certain  degree  of  viecidily  which  distingnishcH  it  from  aqneoiia 
ammonia;  the  wbolo  of  the  ethylamine  may  be  cx]>clled  by  coDtinued 
boiling. 

2.  EUiylantino  bas  a  powerful  affinity  for  Acidi,  nentmliztng  them  Si 
eoinplclely  as  ammonia :  it  expels  ammonia  from  amnioniacal  dalit. 
When  a  mixture  of  ethvlumine  and  ammonia  is  mixed  with  half  tb« 
quantity  of  i»ulphunc  acid  required  to  neutrali/,c  it  and  ditstilltKl,  ammonia 
ia  givon  off,  anu  the  residue  coustHts  of  .sulphate  of  ethylamine  contaaning 
mere  tracea  of  ammonia. —  Ethylamine  precipitates  metallic  aalU  iiMurlj 
in  the  «ame  manner  as  methylamine  (VII,  316);  bydratod  oiJde  of 
copper  is  iiowcirer  Jew  soluble  in  otbylamlne  than  in  mcthytamine.    With 
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Balta  of  alumina  it  fortus  a  whit£»  gelatinons  precipitate  wliich  dissolves  in 
excem  of  ethylamine  an  easily  jis  in  poUi-sli.  (Wurtz.) 

The  etliylaiiiine-salts  maybe  Buppo.sod  to  contain  a  metal  loYdal  radical 
et/i^Uufn  C*H*N,  analoa^otie  to  ammonium:  tbtis  hi/dtvMoraU  of  eOiyla* 
miie=:C'*H'N,HCl=C>»H*N,Cl=cA/orKfe  o/  etJi^lium, 

Carbonate  of  ^h^iamme,  —  a,  Anhi/drous.  Anhydrous  ethjlamine 
absorbs  dry  carbon ro  acid  gtyi,  fonnhig  a  snowr- white  pulverulent  ma«5, 
soluble  in  water.  The  eolntion  does  not  precipibite  chloride  of  barium 
immediately,  but  only  after  a  while,  aud  with  the  aid  of  heat, 
(WutU) 

Wurtx. 

5C „ 50    ....     44?7    .^ 44-37 

7  H , 7     ..»     10-44     .» 10"65 

N  ...^...., „     14     ...*     20^89 

2  O 16     ....     23  yO 

Cm?N,CCF C7     ,...  100-00 

Analoj^Qa  to  ajihydroug  carbooate  of  methytamine  (VII,  316)>  and  to  Rose'e  earbonait 
qfarnrnvn  (II,  430). 

h.  I/ydraied.  A  mixture  of  !i yd rochlo rate  of  ethylamin©  and  car* 
bonaie  of  soda,  both  thoroughly  dry,  di.«tilled  in  a  small  retort^  gave  off 
wbitc  vapours,  whiidj  coudensed  to  a  whito  'powder;  afterwards,  thin 
fctreanis  of  liquid  ran  down  the  neck  of  the  retort,  and  solidified  in 
the  receiver  to  a  crystalline  mas.s  saturated  with  a  very  thick  lirmid. 
The  crystals  were  rapidly  |ire.s8ed  between  fohU  td  priper  to  free  them 
li'ora  the  hquid,  but  did  not  yield  definite  results  when  analyzed.  — This 
ealt  is  stron^Hy  alkaliiie,  has  an  ammoniacal  oilour,  and  even  at  ordinary 
temperaturess  gives  off  vapours  which  turn  red  litmus  paper  blue.  Very 
delicjuesccnt.  Dissolves  tlio  hydrated  carbonate**  of  2tuc  and  copper. 
(Wurtz.) 

Sulphate  of  Ethylam hie.  Del iq uescent ;  nucry^stall iz:ible ;  very  sol uble 
in  alcohol  J-  dries  up  in  vacuo  to  a  transparent  gummy  mass.  (Wurtz.) 

JTydrmulphaie  of  Ethi/Iamine.  Obtained  in  colon rle>;s  crystals  by 
passing  dry  sulphuretted  liydrogen  gas  into  a  flask  containing  auhydroua 
ethylumino,  eurruunded  with  ice  and  previously  tilled  with  hydrogen, — 
Very  fut^ible  and  volatile.  The  tnelted  salt  ^olidiiiea  on  cooling,  in  beau- 
tiful crystals,  the  form  of  which  apjicars  to  he  a  rhombic  prism  witb 
rectangular  base  aud  t*jrminatcd  by  four-si(le<l  summits.  The  vapour  is 
inHammable.  The  ^alt,  when  exposed  to  the  air,  turns  yellow,  absorbs 
moisture,  and  liquefies  iu  yeilow  drops.  Its  solution  dissolves  hydra  ted 
sulphide  of  antimony,  forming  a  colourle.^  liquid,  which  when  evaporated 
deposits  an  orange-coloured  powder.  (Wurtz.) 

Ilydriodaie  of  Ethjhmhie,  Formed i  1.  By  the  direct  combination 
of  ethylamiue  and  hydriodic  acid,  ( WurtjE,)  —  2,  By  the  action  of  iodine 
on  aqueous  ethylamine  (Wurtz,  p.  58).  ^3,  By  the  action  of  iodide  of 
ammonium  on  alcohol  or  ether  (Rertbelot,  p.  56),^ — 4.  By  the  action 
of  ammonia  on  ioilide  of  ethyl  MVuhler  ).  —  For  the  preparation  by 
the  Iw^i  method,  see  page  hi.  —  Crystalline.  Gives  off  ethylamine  when 
difitille^l  with  lime  or  potash. 

Uydrobromatt  o/  EUiylamUu,     Similar  to  the  bydriodato. 
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IlffiirochloraU  of  Ethyhtmine  qt  Chloride  of  EthyliuvK  —  Fortnation 
fiimilar  to  that  of  tlic  hyUriodato.  —  T  re  pa  red  by  gatumtin;^  with  hjdrci- 
chJorJc  acid  the  aqueous  solution  of  ethylamine,  which  is  ubtained  by 
diBtiUi ug  cyanic  acid  with  potash  (p.  54).  On  ©vaporatiDg  to  dryueiss, 
diesolving  the  residue  m  strong  bailing  alcohol,  and  cooling  the  ^olutjaoj 
the  salt  ia  deposited  in  large  crystalline  laminae.  From  the  aqueous 
aolntion  it  crystallizes  in  striated  prisma.  Fuses  between  76°  and  80*^, 
and  Boliditieij  on  cooling  in  a  t^eiiiitranj^parcnt^  crystalline  mass.  Gives 
ofl'  vapours  at  a  higher  temperature;  boils  between  315"^  and  320^^;  and  if 
then  left  to  cool,  solidilics  in  a  milk-white,  amorphous  mass,  whoa© 
melting  point  la  abuve  2(J0^.  The  crystals  are  very  deliquescent.  Oo 
treating  the  atpieoiis  (golittion  with  amalgam  of  potassium,  kydrogea  it 
given  off  and  a  solution  of  ethylamine  formed,  (Wurtz.) 


Wurtx. 


4  C 

.»    24-0    , 

..     29-44     ,... 
...       9-81     .... 
..     43*55     .,., 
..     l?-20 

„..     28'y3     .. 
....       9-94     ., 
,..-     43*58 

„     29-52 

8  H «„„. 

CI .„. .,,.., 

...       8*0     . 
...     35*4     , 
...     140    . 

9*99 

N ,. 

orC*H*N,Ci    f 

..     81*4     . 

,.   100*00 

^ 


NUraU  of  Kihylaminc.  —  Obtained  by  saturating  ethylamine  with 
nitric  acid.  —  Very  deliqucacent;  crysitaHizes  from  the  aqueous  ^olattoo 
in  thin  laniinag.  The  syrnpy  motber^liquor,  when  heated,  gives  off  ga«e9 
which  burn  with  a  yellow  flame,  and  yields  a  brown  watery  difitillate 
with  a  few  drops  of  oil  floating  on  the  surface;  the  residue  is  a  brown 
mass  which  ultimately  becomes  charred.  {Wurt«,) 

Chloromere.nrate  of  I^fht/hmine.  Obtained  hy  mixing  tlie  aqueotu 
fiolutiotis  of  corrosive  gubliniate  and  bydrorhlomtc  of  ethylamine  in 
eouivalent  quantities-  Crystal  iixes  mtro  readily  than  the  corresponding 
salt  of  tuethyhuninOf  but  forma  amaller  crystals.  From  the  alcohelio 
solution  it  is  deposited  in  small  white  scales* 

Waiti, 

4C...... 24*«     ....     11-07     IVOl 

8H..„ , 80     ..,.       a  68     3^8H 

2  a _. 70-8     ....     32  66     „,,....     32-71 

Hg    .», , 1000     .,.     4fi*13 

N « 14^0    .„.       6-46 
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Chloroplatinafe.  Proparo<l  by  irifxincr  the  coTjc**Titrated  golutiotis  of 
bichloriile  of  platinum  antl  chloride  of  cthylium,  iid^linp"  alcohol,  pressing 
the  rcsiilliiig  yellow  precipitate^  and  diaaolvini^  it  in  boiling  water.  On 
cooling,  the  double  salt  separates  in  beaEtiful  tablets  of  a  deep  orango- 
yellow  colour,  (Wurtz.) 


4  C ^„^ 

».    24*0     . 

„..      80     . 

...  106-2     . 

,     990    . 

«       9'5S     .... 
..      3'19     .... 
..     42-27     .... 
«     39*40     .... 
..       5*56 

Wurti. 
9*48 

8  H 

3  CI „ „ 

Pt  ., 

«... 

....       3-31 
....     42-65 
....     39 '08 

N...., 

..     14-0     . 

C^H^N.HCLPtCls 
or  C*H*NCl,PtCP 

1 

..  251-2     . 

..  100-00 

Compoitnds  of  Kthylamine  with  Frotockloride  of  Flatmnm.  — 
a,  2(PtCI,C*I-PN)  =  2C^H'N,PtCl  +  FtCL  — Etliylamiiie  acts  readily  on 
protochloride  of  platinum,  causing  considenil>le  rise  of  temperature,  and 
converting  it  into  a  cliamois-colou reel  salt,  iuBcduble  in  water,  and  agreeing 
in  compoaition  with  the  abore  formula.  (Wurtx.) 


8  C 

,„ 140     .. 

..     13-38     .... 
,.      3-90     .... 
.,     5519     .... 
.,       J'80 
.     19*73 

Wurtz. 
....     13*51 

14  H 

402 

2  Ft 

.._ iwo    . 

....     54*75 

2  N 

21*0     , 

2  CI 

,,.     70*8     . 

2mci 

.C^H'!^ 

n 358*8     . 

..  lOOOO 

Analogous  to  Mjignus'a  green  compound,  2NH',PtCl  +  PtCl.^It 
may  also  be  regarded,  according  to  Gerliardt's  nomenclature  and  formula?, 
BsChlort>platinak  o/ Z? <> ^a/o^^%^am ih «,  PtCl-H,N*C*H"Pt.  {tnd.  VI,  304; 
VII,  318.) 

L  C*H^TtN^HCl  =  2(C*IPN),Pt01.  Formed  by  heating  the  salt  a 
■with  excess  of  ctbylamine.  To  prevent  loss  of  ethylamine,  it  is  best  to 
lieat  the  mixture  in  a  small  sealed  fliifik,  as  in  the  preparation  of  tlio 
corresponding  salt  of  methylamiue.  (VII,  318.)  Tbe  chamois-coloured 
powder  dissofvee  after  a  while,  sometimes  completely,  sometimes  leaving 
a  black  detonating  residue  probably  analt>goii8  to  fulminating  platinum* 
(VIII»  387.)  Tbe  solution  filtered  and  evaporated  depouits  splendid 
colourlesa  prisms,  which  dissolve  pretty  readily  in  water,  hut  sparingly  in 
alcohoL     They  contain  2  At.  water  of  crystallization. 

Wurt2. 


8  C    

48-0     .. 

,.     19-82     .„, 
..       6-61     .... 
..     40-72     .... 
„     14  66 
.     11-56 
..      6-63 

....     2005 

16  H 

160     .. 

7-16 

pt  

99-0     .. 

....     40-23 

CI   

2  N   . .. 

2  0 

35-4     .. 

28*0     .. 

16*0     .. 

2(OH^N),PtCl  +  2HO     242-4     .,,.  100-00 

This  compound  is  analogous  to  Reiset*8  first  chloride,  2NH^PtCL 
(VI,  300.)  —  According  to  Gerhard  t'«  notation,  it  may  he  regarded  as 
the  IJi/drochloraie  of  Drplatoulhjlamine,  N*C*H^^Pt,HCI. 

PlatinomlpMtt  of  Etkylamme,  2C*H"N,PtS0*.      The  solution  of  the 
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CIA>rt)pa22(i«ii^  c^  £3C4Zmi^^  An  nqoeoos  Bolotton  of  lijdn>eh]oniie 
<^  eUnrkmiDe  eTapotated  orer  Ike  watei^fasth  witli  extern  of  protoeblo- 
ride  of  jnlladiQin,  jieVds  larg«  bkck  ciysUk  grouped  In  feflUheiT  ioDtar; 
bj  imimniilcfl  light  tliej  exbrbit  a  fine  red  ooloor.     Thmy  jietd  a  red* 


trown  powder,  and  retain  Uieir 
water-batb.  (BeckeascbasS;  Ann. 


ladire  unimpaired 
i^^rm.  Sa,  343.) 


at  t&e  heal  of  die 


1411 

4*70 

41*62 

31*34 

823 


31-26 


r  c*n»Na»Pda 


} 


1701 


100-00 


BvdroMoraU  of  £  iUi/lamine  irt'M  Cyanide  of  Mercury  *  Obtaiiel 
Igr  wzio^  a  neutral  sultition  of  b/drocblorate  uf  etb jlamine  witliM|aeeM 
tide  c»f  mercury,  ;vnd  evaporaliog  orer  the  waterhatb  to  liie  cvTMi* 
pmnk  L^ii^f  laminated  crystals,  which  are  fiermaBeiil  tn  ike  wr, 
«J)d  are  aoi  deeompoeed  bj  the  heat  of  the  wat^r-bath.  Soluble  li 
water,  apanngly  in  oold  alcohol.  Taste  dUa^reeably  metaUie.  (Kohl  A 
Swoboda,  Ann.  Pharm.  83,  34S.) 


t  c   , 

.».    48  0 
.,».      80 
..*«     35-4 
_..  200  0 
.,.„     420 

.„     14*40 
.„,      210 
,..,     1061 
.„     59-99 
...,     12-GO 

Kohl  &  Swoboda. 

8  H   

.a-..=.  ~ 

8N   .    ,, 

.. 59*6 

C*H^N,HCU2C*NHg 

,.«  333  4 

...  100*00 

Aceiatf  of  I'  '    -     'tif.      When  ethylamine  vapour  is  passed  into 
4iii>l  cH>nta»iiir  i  acetic  acid  ancf  surrounded  with  lee,  tbetalt  b 

^biatned  in  thr  form  ot  a  Tcry  delifiue«c<?nt  crystalline  mass  of  dualiig 
nhiUncwi.  Anhydrous  phoi^phorie  acid  chars  it  rapidly,  but  iloee  WH 
gire  ri»e  to  the  formatioa  of  any  compound  analogous  to  aoetolkitnte. 
(W«ftJ.) 


4  C 

.     ..       24 

..       8*13     ., 
.„       1*69     ... 
,„     85-42     ... 
.      476 

Wurta, 
7 -00  to  8-3S 

6H .„„ 

&     . 

....     1*H0  ft  2"03 

2  I 

N ,.. 

.      .252     , 

14     . 

86  38 

C^H*PN     ... 

295     . 

..  10€00 

biciilorethylamine,      ^^^^^B       8S 


T  Bmiodethylamme,    C*H*1»N. 

Wxrmz,    N.  Ann,  Chim.  Fkpw,  30,  478. 

Iodine  Introduced  into  an  aqiieous  solution  of  otliylammo  crerts  an 
immediate  action  attended  with  risoof  tejnpcniture,  producinflj  bjdriodate 
of  oiliylamitie^  and  a  bluiali  black  liquid  wbich  is  biniodetbjlamine, 
(p.  58).  TItia  compound  decomposes  ivben  diatilled,  giving  off  vapours 
of  iodine,  and  consequently  has  not  jot  been  obtained  in  a  state  of 
purity. — It  i«  aoluble  in  alcohol  and  ether.  Caustic  potash  d^compoaea 
it  ;^ra*lua]ly,  forming  iodide  of  potassium,  a  small  quantity  of  iodate  of 
potash,  and  a  yellow,  cryatalHne  resiiluo,  the  composition  of  wkich  hii^ 
not  been  ascertained. 

W^  %  Bibromethylamine.    C*H*Bi^N. 

[      WuHTZ.     JV.  Ann.  Chim.  Pkys,  30,  477- 

I  Bromine  acts  on  etbylamine  in  the  same  manner  as  iodine,  bat  more 

violently,  so  that  it  is  nece.Hsary  to  add  the  bromine  drop  by  drop,  and  to 
cool  the  liquid  with  ice.  The  greater  part  of  the  resulting  bihronietby- 
lamine  rcmaina  dissolved  in  the  watery  liquid,  only  a  small  portiou 
settling  down  in  the  form  of  an  oil  a's  the  action  approaches  its  termina- 
tion. The  dissolved  portion  may,  liowev^cr,  bo  extracted  by  agitating 
with  ether,  and  evaporating  the  ethereal  solution.  —  The  product  is  an 
oily  liquid  having  an  orange-rod  colour  arising  from  a  slight  excess  of 
brtimine,  which,  may,  however,  be  removed  by  agitation  with  weak  potash. 
It  is  heavier  than  water^  and  has  a  pungent  odour, 

f  Bichlorethylamina.    C*H'<)l''N. 

WtTRTZ,     N,  Ann.  Chim,  Phtji,  30,  474. 

Chlorine  acts  on  etbylamine  in  the  same  manner  as  bromine  and 
iodine,  forming  hydrochlorate  of  etbylamine  and  bich  lore  thy  lamine  : 

2Cm7N  +  4Cl  -  C^H^N^HCl  +  C*H*CPN  +  HCL 

The  action  is  attended  with  rise  of  temperature,  and  a  slight  evolution  of 
nitrogen  gas. 

PrepartUum*  Washed  chlorine  gns  is  passed  to  saturation  into  a 
dilute  solution  of  cthylaminej  contained  in  a  tubo  snrrounded  with  icoi 
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The  proiluct  \&  tlien  ilepositod  ie  tbe  torm  of  a  yellow  liquid,  wliicli  may 
be  purifieU  by  waJsUiug  with  water  aud  rectifyiu^j  over  chloride  of 
calcium*  i 

Fropertm.  Thin,  mobile  liqiiid  of  a  light  yellow  colour,  bas  a  pene- 
trating odour,  and  produces  cou^^hing  and  How  of  teara.  Boils  at  91". 
Th€  yapour  explodes  when  heated  in  a  tube,  but  not  with  au^cient  force 
id  break  tbe  tube. 

Wurtz, 

4C 24-0     ....     2109     21^12 

6H... 60     .„.       4.19 451 

2  CI 70-8    ,.„     C2'21     62*29 

N 140     ,..      I2:il 

C*H*C15N   113-8     ...  100  00 

DfcomposUions.  This  compound  treated  with  excess  of  chlorine 
converted  into  a  solid  body  which  crystallizes  in  scales  Ammonia  decom-  \ 
jiOEes  and  dissolves  it  gradually.  CiuMic  potjyth  decomposes  it  slowly, 
formiug  chloride  of  potasi^iuui,  acetate  of  potash »  and  atiimonia,  a  gas 
containing  chlorine  being  also  given  off  in  small  cjuantity,  and  a  few 
drops  of  an  oily  liquid^  which  has  a  disagreeable  odoar  like  that  of  impure 
cyEDido  of  ethyl,  sinking  to  the  bottom: 

C*H>Cra  +  3K0  +  HO  =  C^IFKO*  +  NH^  +  2Ka. 

The  gas  aud  the  oily  liquid  must  be  regarded  as  secondary  producte, 
(Wurtz.) 


U  Biethylamme.    C*H'»N:=(C*H*)SH>N^C*HnN. 

HoPMANK.     I*hiL  Tram,  1850,  I,  120;  Chem,  Soc.  Qu,  J,  3,  300. 

Did hy lamina t  Difthylammonht  Difthylia,  Biethylia* 

Obtained  in  the  form  of  a  hydrobronmte  by  the  action  of  bromide  of 
ethyl  on  ethylamine: 

(C^H*)H*,N  +  C*H«3r  -  {Cni*)mN,HBr. 

When  an  af|ueons  solution  of  ethylamine  ie  mixed  with  excesi  of  bromide 
of  ethyl,  and  the  mixture  boiled  for  some  hours  in  a  Beale«l  tube,  hydro- 
Lromato  of  biethyl amino  is  deposited  in  needle-shapo+l  crystals. — »*Thi« 
salt  diijtilled  with  potash  yielda  the  base  in  the  form  of  a  very  voUlile 
and  inflamn»ablo  licjuid,  extremely  soluble  in  water  and  strongly 
alkaline. 

Cftioropladnate  of  BUtJtyhimine  or  of  £idh}fHum,  —  DiethyUmma 

neutrarijsed  with  hydri>chlorio  acid  and  mixml  with  a  strong  solution  of 

l|^ichlori<le  of  platinum,  yields  a  very  soluble  platinum-salt,  which  cryi* 

fnUaxes  in  orange>red  graioa.  (Huimauu.) 


I 
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If  eihylflDiiiie  be  reg^arderl  as  C^H^N.H'  (p.  58),  blethylamine  maj  be  expressed 
by  tbe  fomuU  CXC''^H")H^N'iH"'  or  C^AeH*N,H^  derived  from  the  former  bj  the 
Bubstitutiun  of  1  At*  etbjl  fur  1  At.  bjdrogen  id  tbe  nucleiis. 


k 


f  Triethylamine*    ci»H^*N=cc<H*)',H>N=(C*HyN. 

OFMAKX,     FhiL  Tram.  1850, 1,  121;  Chem,  Soc,  Qu,  J,  3,  301. 
Driethylmmmtinittt  Tri€thyli&^  Tyieihyiiaqttet  TViaikifiiakf  TYi^ikylamin^ 


Obtained  from  biethjlamine  in  the  same  manner  aa  the  latter  is 
prepared  from  ethyl  amine. 

Ligrht,  colourless,  etronglj  alkaline  liquid,  very  volatile  and  inflam- 
malile;  Jess  soluble  in  water  than  bietliylamine. 

The  hydrohrojfiate  crystallizes  in  beautiful  fibrous  crystals,  sometimes 
several  inches  long. 

Platinum-iali.  —  Very  soluble  in  water.  Crystallizes  on  cooling 
from  concentrated  solutions  in  magnificent  orange-red  rliombic  crystals, 
which  are  obtained  of  perfect  regularity  and  considerable  size  (half  aa 
inch  broad)  even  from  very  small  quantities  of  liquid.  (Hofniann.) 

HofmuuD. 

72^0  ..  23-44 2.1-42 

IG'O  ....  5-21 5*22 

140  ...  4-55 

106^2  ...  3457 

990  32*23 32-04 


or  C'-"H»'^NaPtCls     }  "*"'  ^ 


100-00 


Triothylamine  might  also  bo  regard od»  similarly  to  biethylamine,  as 
C*(C*H*)^H»N,  IP. 


HoFMAim.     FhiL  Trans,  J  851, 11,  357;  Ckevi,  Soc,  Qu.  J.  4,  304. 


^Th 


Tetrethf/Iummoninm,  ~  Ohimued   as   an    iodide    or   bromide   by   the 
action  of  iodide  or  bromide  of  ethyl  on  triuthylaiiiine. 


L 


,e  iodide  acts  quickly  with  the  aid  of  heat;  the  bromide  very  alowly, 
Tetretbylium  is  not  known  in  the  separate  state, 

VOL.    IX.  ^ 
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HydraUd  Oxide  (OU' 'NCHO. —Prefwed  b^  deeonpoaiiig  flw 
iodide  with  oxide  of  silrer.  —  Tbe  «t-<Zn>:^  of  tlie  iodide  is  xently  hested, 
and  reeentlT  precipitated  oxide  of  silmer  i«Ued  ia  onJl  portions,  with 
agitation,  till  the  resnhinr  kviide  of  silver  aBsaines  a  pennaiient  ydlow 
colour.  The  liqaid  £hei^  fnm  the  silver-precipitate  is  a  solntioo  of  the 
hvdrated  oxide  of  tetnHhjliuia.  It  r:%j  likewise  be  obtained  by  decoa 
posing  the  sulphate  wiib  baryta:  bat  tbis  proceflB  is  not  so  good  as  the 
preceding;  on  aecoaat  of  tbe  dificnitr  of  getting  rid  of  tbe  ezoesB  of 
baryta  or  of  snlpharic  acfd.  The  alkaline  selntion  eraporaied  in  Taeao 
over  sulphuric  acid  and  lime,  yields  after  sose  time,  long  bair-like  neadlai 
which  are  extremely  del:4ne^^nt  asd  aitnct  carbonic  acid  rapidly  from 
the  air.  By  remaining  longer  in  Tacacs  tbe  crmak  diMppear  agaiBy  and 
the  liquid  'dries  up  to  a  Wmi-solid  mass,  wluck  also  deUqnesees  and 
attracts  carbonic  acid  rapidly. 

The  solution  of  this  <vmpound  b  str>>ngly  alkaline,  and  bas  tka 
pnngent  bitteme»  of  quinine.  In  tbe  cooceatfated  slate,  it  buns  the 
tongue  and  act^  on  the  epidermis  like  can»tic  pocasb  or  soda;  rabUd 
between  the  fiugen^  it  exciter  tbe  we.l  kaowa  sensation  piodnoed  by  ths 
fixed  alkalies,  and  the  same  peculi&r  odour.  It  saponifies  lats  as  readily 
as  potash,  converts  furfuramide  into  furfurine,  and  decomposes  oxahe 
ether  into  oxalic  acid  and  a]cv>hoL  —  With  metallic  solutions  it  bekatst 
like  caustic  potash,  excepting  tbat  hydnte  of  alumina  is  less  solnUe  ii 
it,  and  hydrate^!  chivmic  oxide  quiie  ins<*lnble. 

A  mo^iemtelv  concentrated  s^^lution  of  oxide  of  tetretbylimn  mkj  be 
boiled  without  alteration,  but  at  an  advanced  sute  of  tbe  eTaporation, 
decomposition  set*  in.  even  at  tbe  temperature  of  tbe  waler-bath,  the 
resiilue  intumescing  str\*n^ly.  and  being  gradually  bat  completely 
resolved  into  water,  triethylamine.  and  olenant  gas: 

C«U»NO.H0  =  2BO  ^  C-H-*N  -r  C«U«. 

The  solution  of  the  oxMe  boiled  f^r  abont  24  boors  with  iodide  of 
etbyl  in  a  flafrk  pn*vided  with  a  condensing  tube,  so  that  tbe  Tolatilised 
proMlucts  may  be  condensttd  and  run  back,  beci>mes  perfectly  neatral,  sad 
IS  conrerted  into  alcohol  and  iodide  of  tetiethylium: 

C  ♦H*NO.HO  ^  C*H*1  «  C'H*0*  ^  C»H»X,L 

A  concentrated  solution  of  the  oxide  mixed  with  an  alkaline  solntioB 
of  iodide  of  potassium,  yields  a  crystallioe  precipitate  of  iodide  of 
teUethylium:  this  effect  is  due  to  tbe' insolubility  uf  tbe  latter  sabstanco 
in  alkjdine  liquids  (p.  67). 

Salu  of  THrfikyUwm.  The  oxide  combines  readily  witb  aeidi,  form- 
ing salu  wbich  are  all  except  tbe  carbonate.  bigblT  ^qneseant  TbsT 
mav  be  obtained  either  by  saturating  the  base  witb  tbe  respeetiTe  acidf 
or  by  double  decomposition.  The  sulphate,  nitrate,  pbospbate,  earbonats, 
chloride,  bromide  and  iodide,  all  cryHailiae.  —  Tbe  tribaaie  pbosphals  ii 
strongly  alkaline,  like  tbe  soda<«alu 


TBTTIETIIYLIUM. 
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Iodide  of  Tetrethyltum.  —  When  perfectly  anbydrous  iodide  of  etljyl 
is  added  to  triethjhimine  dried  over  hydrate  of  pota^sli,  tlie  mixture 
becomea  slightly  turbid^  heat  being  evolved  at  tbe  t<atije  time.  The 
action  goes  on  but  aloudy  at  ordinary  temperatures,  the  mixture  after 
eeveral  days  being  converted  iuto  a  solid  mass;  but  on  exposing  the 
mixture  for  a  minute  or  two  to  the  leinperatiire  of  boiling  water,  a 
powerful  reaction  ensues;  the  liifuid  remauxiiig  for  some  time  in  a  state 
of  brisk  ebu!lition,  even  after  removal  of  the  heat,  and  solidifying  on 
cooling,  into  a  liard  mass  of  crystals,  which  is  snow-white  or  yellowish, 
according  as  the  triethylamine  or  the  iodide  of  ethyl  ia  in  excess.  Ta  avoid 
loss  of  triethylamitie,  it  \a  best  t«  lu'at  die  iniiture  in  sealed  tubes.      On   dissolving 

the  crystalline  mass  in  cold  water  and  Itraving  the  solution  to  evaporate 
fipontaneouslyi  the  i<>dide  is  obtained  in  beautiful  well-define<l  white 
crystals,  of  considerable  size,  whicli  may  be  separated  by  mechanical 
means  from  small  quantities  of  a  reddish  iotliue  compound  sometimes 
formed  hy  the  action  of  rhe  air.  This  latter  substance  is  formed  in  much 
larger  c|uantity  at  higher  temperatures,  for  which  reason  it  is  beet  ta 
avoid  tbe  use  of  hot  water  in  the  purification,  {vid,  infra.) 

Tlie  crys<tal8  are  anhydrous,  and  ilo  not  flimini.sh  in  weight  by  exposure 
to  the  temperature  of  boiling  wjiler.  When  rapidly  heated  to  a  higher 
tempei-ature,  tbey  fuse,  and  are  decomposed  into  trie thyl amine  and  iodide 
of  ethyl,  winch  form  two  hiyera  in  tbe  receiver,  but  quickly  unite  and 
reproduce  the  original  compound. 

Tbe  aqueous  solution  mixed  with  caustic  pota.^h  solidifies  at  once  to  a 
crystalline  mass  consi.stiug  of  the  iodide  itself,  which  i^  less  soluble  in 
alkaliuo  liquids  than  in  pure  water.  —  With  nitrate  or  sulphate  of  silver, 
it  yields  iodide  of  silver,  and  a  solution  of  nitrate  or  sulphate  of  tetre- 
tljylium.  With  oxide  of  silver  it  yields  a  solution  of  the  hydratcd  oxide 
of  tetrethylium  (p.  G6).  (Hofmanu.) 
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Tcfiodifle  of  TetrdhijUum.  When  iodide  of  ethyl  is  heated  for  some 
time  with  alcoholic  ammonia  in  such  a  manner  that  the  volatilized  jjortions 
may  condense  and  run  l>ack  again,  a  lirpiid  is  formed  containing  iodide  of 
ammonium  and  the  protiodiileH  of  the  four  ethyl-ainmouiums;  and  tbia 
when  exposed  to  the  air  for  about  a  mouth,  (whereby  the  iodide  of 
ammonium  is  decomposed  and  iodine  set  free)  yields  teriodide  of  tetrethy- 
lium in  large  shining,  dark^red  prismatic  crysitala.  ^The  same  compound 
\a  more  quickly  obtained  by  beating  the  liquid  with  iodine;  it  then 
aei^rates  in  small  needle-shaped  crystals  (Weltzien,  Ann,  Pharm.  80, 
U2;  91,33), 
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Teriodido   of  tretbylium   boiled   with   aqueous  potash   is    partially 
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decompoaed,  giving  off  a  volatile  etb y'-base,  probably  tnethylamliie,  and 
forming  io<lide  of  pola^^iam,  iodate  of  potash,  and  iodofomi.  To  •ccount 
for  the  formation  of  the^  producU«  huwcver,  we  must  fiuppo«e  that  cartmretted  bjdm- 
t  ftrealco given  off: 

3C^H=»NP  +  6KO  =  3C»2H^N  +  5KI   f  KO,IO*  ^  CmV  +  C*»HM. 

Terifidide  of  tetrethyliura  dissolves  slowly  in  cold  watar,  readily  m 
loIlin/ET  alcohol;  from  the  latter  solution  it  crystallizes  in  needles  arranged 
f  in  firathery  gruupa.    It  dia^olvea  also  in  the  iodides  of  potassinra,  sodimiii ' 
land  the  ctliyl-am moil i urns,  and  separates  from  these  solutione  in  l»rg^] 
crystals.  (Weltzien). 

Fenofitde,-^  The  liquid  from   which  tlio  teriodide  had  crystallltedJ 
yielded  on  dihition  with  water,  a  heavy,  red-brown,  oily  eompoand,  ricli 
in   iodine,   and  probably  con-sisting  of  a  higher  iodide  of  teirethyliom. 
(Weltzieo). 

[A  warm  folution  of  iodide  of  tetmmethylium.  mixed  with  wi  alcoholic  tolution  of  ' 
li>diiie,  yield*  shining  crystala  consisting  of  penta-itidid?  of  tctramethylJum  (C*H^)*NI's 
and  the  lohition  of  this  compound  again  treated  with  iodine  yieldi  ft  still  higher  com* 
poand,  proliabiy  (C^H3)*NI»"  (Wdtden).] 

Bromide.      White,   opaque,   granular   crystals,   obtained   by  actiog 
npon  trietbylamino  with  bromide  of  ethyl.  (Hofmann). 

lodo-mercurate,     1,  Mercuric  iodide  boiled  with  a  solution  nf  iodide  of  ^ 
tetrethylium,  immediately  loses  it^  red  coloyr  and  is  con  verted  into  a  jellov 
compound,  which  fuses  and  collects  as  a  transparent  layer  at  tbe  botlos 
of  tbe  vessel.     On  cooling,  it  solidifies  to  a  brittle  mass,  baTing  a 
line  fracture. —  2.  Iodide  of  tetrethylium  mixed  witli  a  lar^e  exu, 
corrosive  sublimate,  yields  a  whitish  crystalline  precipitate  wbicla 
tui%ture  of  the  iodo-mercurate  with  a  large  quantity  of  the  corrasj 
clilorineconi pound  {infra) : 

6CWH*NI  +  30HgCl  =  am="NI,5HgT  +  6(C«H»NC1,5HgCl). 

By  boiling  with  water  the  latter  is  removed,  while  the  todine-compoimd 
remains  behind. 

Bofmann. 

C»*H»N    .» ,„     130    ,,„      i*'38 
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(C*U*)«NJ,5HgI.,..  1386    ..„  lOOOO 
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Chloronurcurate.     On  adding  an  excess  of  csorrosirc  sablimaie  to  i 
se&rly  neutral  solution  of  chloride  of  tetrethylium,  a   beautifnl   whiti. 
^ryttalline  nrecipiuto  is  formed,  which  is  soluble  in  water  and  in  bydfo-j 
chloric   acid,   especially   on   boiling.     From    the   boiling   solutioii  ii  if] 
dcpu«iited  on  coolings  in  plates  which  have  a  greasy  appearanoo. 
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Chhro-auraU.    Leuion-yellow  preoipitato  obtained  by  nusdoi 


METHYLOTR[ETliyLIUM, 


oolutions  of  the  two  chlontlcs.     Dissolves  but  sparingly  in  cold  water  and 

in  bjdracbloric  acid. 
I  HofmnmL 

I Ci%»N,..„„. 130  a  ...,    2?-63 

^^^^^     4  CI  Hl-6  ....  30*09 

r.  ""^- " 


(C<H*)*KCl,AttCl»  „„  4?0  G  ....  100  DO 


Chloroplatlnaie.  Bichloritle  of  platinum  added  to  tlie  chlorido  of 
telr^tlijlitim,  imiiiediatelj  forms  au  orange- jell ow  precipitate,  wliicb  in 
every  resj>ect  resemldes  the  cor respoo ding  putossmiii  and  ammoninra- 
salts.  Slightly  soluble  in  water;  less  soluble  in  alcohol  and  ether.  May 
be  crystallized  in  beautiful  octohedrons.  (Hofnmnn). 

15  C 9C»0  ....  28-63     .......     2889 

20  H 20-0  ....       S  95     608 

N 14*0  ....  4'20 

SCI , 106-2  ..*.  31'08 

Pt „,..... gy-O  ....     2S>-54 29-27 
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(C*H*)^NCbPtCP........    333-2 
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1  MBthylotriethylium, 
C^*H»^N=(0'H>)(C*H*)»,H*N=(C=H*)(C*H*/N. 
loPMANN.     Fhil  Tram.  1851,  II,  373;  Chem.  Soc,  Qu,  J,  4, 


Mdhylotrieihj/hmmomum.  —  Obtained  as  an  iodido  by  tbo  action  of 
iodide  of  methyl  on  triethylaiuine: 

(C*H*)*N  +  C*ii3|  =  (C=H3)(cm*)5N,L 

Tlie  mixture  of  the  two  licjuids  solidifies  to  a  crystal] me  ma^s  of  iodide 
of  methylotriethvlitiiii,  slowly  at  ordinary  tern pe nit ures,  instantly  on 
boiling.  The  iodide  rescniblea  iodide  of  tctrctliylioni,  and  m  extremely 
soluble,  forming  a  nentral,  very  bitter  solution,  which  is  decomposed  by 
potash,  the  iodide  being  precipitated  without  alteration. 

The  iodide  decomposed  by  oxide  of  silver  yields  tUc  bydrated  oxide, 
wlijch  dries  up  in  vacuo  to  a  crystalline  compound,  resembling  the 
bydrated  oxide  of  tetretbylium. 

Platinmn^mU, — Obtained  aa  a  beautiful  crystalline  precipitate  by 
lifldtTtg  bichloride  of  platinum  to  a  Bolution  of  tbo  base  saturated  with 
bydrocliloric  acid. 
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Tbo  base  forms  crystalline  salts  with  sulpbunc,  bydrocbloric,  nitric, 
and  oxalic  acid.  (Hofmann.) 
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%  Conjugated  Compounds  eoniaining  Anmic:  ArdenMjfh, 
Landolt.    Ann,  Phai-m,  8D,  301^  Chem.  Gm.  1854. 

These  compounds  arc  obtained  by  tlio  action  of  iodide  of  ethyl  OD  i 
nide  of  soditiiii.    They  are  three  m  n  umher,  yiz.  A  r^enhifthyl  or  Vinf} 
(C*H*)»,  AsH*  =  (C^H»)^Aa:   Arstntriethi/t,    (CUI^,  AsH=  =  (C*Hy, 
and  Artefietlit/Uum  (C^H*j*AeH*-  (C^H^/As.     This  last  i^  analogoos 
tctrethjhnm,  t^tibmclliyrmm,  8cc. 

Preparation.  1,  Ar&cnide  of  sodium  prepared  by  the  direct  eoiubi* 
nation  of  its  elements*  is  finely  pounded,  together  with  4  or  5  times  its 
weight  of  qnartK-sand  {if  pulverized  iih^ne  it  inkes  fire);  the  mixture 
introduced  into  a  numher  of  suiall  ehort-necked  flasks  (holding  aboot 
3  oz*),  so  as  to  fill  them  to  about  two-thirds;  iodide  of  ethyl  added  to 
tlie  coutenta  of  one  of  tlie  flunks  (the  others  being  well  corked  up);  aod 
the  flaj^k  immediately  coiincclcd  with  a  condensing  apparatus  throngb 
which  II  stream  of  carbon io  acid  is  passed  during  the  whole  operatioCL 
Tliib  condensing  apparatus  (whidi  is  the  same  as  that  used  by  l^ywig  and 
Scliweizer  in  tlie  j)repanition  of  stihclliyl,  p.  78),  coiisist^j  of  a  t-ill  wide 
cylindrical  vessel  cl"8ed  by  a  cork  having  three  apertures.  Through  one 
of  these  apertares  passes  ii  tube  proceeding  from  the  carbonic  acid  appn- 
ratus  and  reaching  to  the  hottom  of  the  vessel;  through  the  ee<ioiid,  a 
uhort  fitmight  tube  to  carry  that  gas  uW;  and  through  the  third  ii 
inserted  the  rligtillatioii-tuhe  connected  with  the  fla&k  contaitiing  tb« 
mixture.  Within  the  glass  cylinder  are  placed  two  small  iMjttleti,  into 
one  of  which  the  lower  end  of  this  conducting  tnbe  h  in^^erted.  Th« 
mixture  of  iodide  of  ethyl  and  arsenide  of  sodium  eoon  becomcse  so  Eol 
that  a  largo  portion  of  the  iodido  of  ethyj  distils  over  flpoDtaneou?l%';  as 
Boon  as  this  action  is  over^  the  flask  is  removed,  more  iodide  of  ethyl 
poured  in,  and  the  »anie  oyjeration  repeated  as  lunv  as  any  action  takce 
place.  The  final  rej^idne  fif  iodide  of  rthyl  is  ex]n»lied  by  gently  heat 
the  flu^sk,  and  on  sulmcqueiitly  npjdyiug  a  stronger  heat,  tlie  ari^eotdt 
ethyl  distil  over.  The  cork  of  the  cylindrical  vessel  must  then  be 
together  with  the  tabes,  the  vessel  turned  round  so  as  to  bring  the 
of  the  ilii^tillation  tube  over  the  ^second  bottle,  and  the  vessel  again  cloaed 
tis  before.  The  exact  moment  for  changing  the  bottles  may  be  kuoira 
by  the  rontlucting  tnbe,  which  has  previously  been  hot  and  dry,  WcOTUistg 
cold  and  wetted  with  drops  of  liquid.     The  heat  10  then  gra^lually  raiMa 

*  Pure  metsllir  «rst*fnCf  In  the  state  of  fin«  powdrr,  in  R^otlj  hmtcd  in  a  fa 
hftvtng  1  ipitod  dniu|{ht,  tJill   iC  bcgina  to  fume,  nn4  iuiall  jpieoca  f4  «odiuin  Intrw 
from  time  to   tunc  nU  the  mixture  begins  to  luss u me  s  fluid  ruushtrtx^e,  wUksli  1 
i  iMkt*  pbof  whrn  n  qufttiUty  uf  j»<M)iiim  has  brrti  ititroducrd,  «b<>ut  «*r|UAl  to  thil  ol  tki  ^ 

^^m  UWaiOk  A*  the  projqct  it  hig^hly  i'ombu«tihl(?,  it  iff  nc>cr5!iAry  to  exclude  tli*  tir  Ii 
^H  OWp litflty  it  |>OMible  during  the  wbol<*  oprmtion.  Yor  thm  pnrpote,  tl|«  orMok  Ii 
^^1  flticad  la  A  |Mircel«iri  rradblt!,  encloM'd  «rithtn  a  hrtiiiiin  rruHblr,  both  bein^  proviiiii 
r  with  cIo«»ljf  fitliriji  oi>vers,  whirh  mual  nnlj  he  rrmnved  to  intrrwfiicr  the  t^idittm.  Of  to 

L ttir  the  ndicture  with  ui  irofi  rod,  to  at  to  mtare  uuirorm  euinbiiintton,     Ttir  ft^km  b 

^^L         Tcr^f   vtolritt.  Mid   atlcmded   with  vivid    Ineandefcentrc.   purttofm  nf  the    miitcirv 
^^a         tometiniea   ihniwn  nut.     71i((  tkWoft  whtrh  haj  ■  rrystnllinc  fntrturr  and  filrrr*^ 
^H         colour,  matt  b«  kept  m  rlutrly  •tiipp'^ri'd  bottlof  fiUnl  up  vtith  quartx^tiuid.     It  d« 
^H        potea  water  with  rvt>lutioii  of  tnenrurftted  bydrrvgen*  an  rffect  wliich  tftVrt  fiUcv  | 
^^t       in  dftmp  air  j  )teac«  it  muAt  be  batidJed  with  caatiua. 


I 


to  rednessj  and  wlieu  nothing  tiioro  passes  over,  the  ^tLsk  is  romov^ed,  a 
second  put  in  its  place,  and  tlio  whole  series  of  opcnitions  repeatod*  Tlia 
contenta  of  12  or  15  flasks,  requiring  about  a  pound  of  iodide  of  eUiyl, 
yield  about  2  oz.  of  the  mixed  arsenides  of  ethyl  —  At  tlie  end  of  llio 
operation,  the  tirst  bottle  coutaina  iodide  of  ethyl  mixed  with  a  small 
quantity  of  the  arsenides;  the  second,  a  nettrly  eolourleisa  liquid,  fre- 
quently mixed  with  a  red  substance*  Tbis  liquid  —  whieli  is  lieavier  than 
water,  hus  an  intolerable  odour,  excites  a  copious  flow  of  tears,  fumes 
strongly  in  tlie  air,  and  afterwards  takes  fire,  —  is  a  mixture  of  at  sett' 
hietkift  and  argent yiv/ht/L  —  These  two  conipoundjs  may  ha  sepamted  by 
fractional  distillation,  tlie  latter  being  mucli  the  more  volatile  of  tbe  two. 
For  ibis  purpose,  the  crude  prnduct  la  trau.'jferred,  witbiu  an  atmosphere 
of  carbonic  acid,  into  a  email  flask,  and  the  flask  inimediately  connected 
with  the  diytillation-tube  of  the  con^Jensing  apparatus  above  describeil,  a 
number  of  small  bottles  being  previouisly  arranged  within  the  largo 
cylindrical  vessel,  so  that  by  turning  the  vessel,  each  of  them  may  be 
successively  brought  beneath  the  extremity  of  tbe  distillaiiou-tubo.  The 
fla.sk  is  heated  in  a  small  sund-batb,  and  a  rapid  current  of  carbonic  acid 
gVA  passed  through  tlie  apparatus  during  tbo  wbole  operation^.  In  one 
experiment,  the  tirst  portions  of  the  diKtillate,  wliicb  pruned  over  between 
00"  and  138%  contained  iodide  of  ethyl,  and  soliditie<l  after  a  while  into  a 
liia.S8  of  crystals  consisting  of  iodide  of  arsendlitfiiiij/iy  Ac*AsL  The 
second  portion,  which  was  collected  at  140  ,  still  contained  iodine;  tbe 
third,  which  passed  over  between  140^  and  185'^  consi.sted  of  pure  arsen- 
trietbyl;  afterwards  a  mixture  of  that  compound  with  arsenbiethyl 
di^^tilled  over;  while  pure  arseubiethyl  together  with  a  little  melatlic 
anscnic,  remained  in  tiie  tla.'^k.  This  procei^s  is  best  adapted  for  the 
preparation  of  arson  trie  thy  1,  which  it  yields  in  much  larger  quantity 
tfaan  arsenbiethyh  The  latter  is  more  advautageouisly  obtained  by  the 
following  process: 

2*  Arsenide  of  sodium  is  treated  with  excess  of  iodide  of  ethyl  as 
before;  the  product  digested  with  ether;  the  ethereal  extract^  which 
contains  arsenbiethyl,  arsentrietbyl,  and  iodide  of  ethyl,  mixed  with 
absolute  alcohid;  the  ether  distilled  off;  and  the  alcoholic  solution  mixed 
with  water,  which  precipitates  arsetibietbyl^  and  dissolve**  iodide  of 
arsenethylium  formed  by  the  action  of  the  iodide  of  ethyl  on  arscntrietbyl, 
—  The  treatment  of  the  arsenide  of  sodium  with  iodide  of  elliyl  is  j^»er- 
forraed  in  small  flanks  as  in  the  first  process,  and  the  iodide  of  etbyl, 
which  distils  over  in  consequence  of  the  heat  generated  by  the  reaction, 
16  collected  in  a  small  flask,  and  subsequently  poured  back  again,  together 
with  frc>h  iodide  of  ethyl,  tliese  operations  being  repeated  as  long  a«  any 
action  contiuues;  the  transference  of  the  liquid  muijt  bo  cHectcd  as 
quickly  as  possible  to  avoid  access  of  air.  When  the  action  is  over,  tbo 
greater  part  of  the  remaining  iodide  of  ethyl  must  be  distilled  oH'  by  a 
gentle  heat,  snflicient  liowever  being  left  to  keep  the  mixture  moist;  if 
tbe  excess  were  all  removedj  the  final  product  would  consist  of  a  mix- 
ture of  arsenbietiiyl  and  arscntrietbyl,  which  would  then  require  frac- 
tional distillation  to  separate  them.  When  tlie  contents  of  l(j  or  12 
flasks  have  been  thus  treated,  the  wljole  h  tran^fencd  inlo  a  bottle  con- 
taining from  l|  to  2  pounds  of  ether,  and  previously  fllled  with  carbonic 
acid;  the  bottle  tightiy  closed  and  well  shaken;  the  contjents  left  to  stand 
till  the  liquiil  has  become  clear;  this  liquid  decanted  into  another  bottlo 
filled  with  carbonic  acid,  (whereupon  it  generally  becomes  turbid,  and 
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deposits  a  yellow  powder,  the  quantity  of  which  is  greater,  the  looL 
tbu  lifjiiid  has  been  expo^jed  to  the  air  during  the  several  operatioiu); 
the  residue  again  treated  with  ether;  and  this  treatnjcut  repeated  aa  \tmg 
a3  a  drop  of  the  ethereal  extract  becotnea  turbid  on  exposure  to  the  air. 
The  whole  of  the  ethereal  extract  is  then  mixed  with  absolute  alcohol, 
and  the  ether  quickly  distilled  off.  During  this  distillatiuo,  the  yellow 
powder  just  mentioned  cukes  together,  and  fomus  a  red,  restiioaa  hodj^ 
melting  at  70°,  and  insoluble  in  all  reagents. 

The  alcoholic  sohition  ia  next  transferred,  in  an  atmoephere  of 
carbonic  acid,  into  a  cyliridrical  glass  vessel  capable  of  being  well  doiedp 
and  mixed  with  water  free  from  air  till  it  beoomea  very  turbid.  It  is 
left  to  stand  till  it  becomes  clear,  and  an  oily  body  separatea  out;  then 
decanted  from  this  oil  into  another  veasel,  and  a  large  quantity  of  watef 
added,  where npon  ar^enbiethyl  i^  *ieparated  in  the  form  of  an  oily 
having  a  faint  greenish  yellow  colour  and  powerful  odour.  It  is  d( 
into  a  small  bottle;  freed  from  the  supernatant  liquid  by  means 
pipette;  and  preserved  under  a  biyer  of  de-areated  water.  —  In  all 
operations,  the  greatest  care  must  be  taken  to  exclude  the  air;  otbei 
a  red  powder  forms,  wliich  mixed  with  the  radical  and  renders  ita  purifia^ 
tion  very  difficult. 

The  water  u.sed  for  precipitating  the  araenbiothyl  contains  iodide  rf 
argeneihyUitm^  together  with  other  arsenical  compounds,  which  bare  Ml 
yet  been  f<eparateti  one  from  the  other.  On  agitating  the  watery  Ijqoid 
with  ether,  a  portion  of  those  com[jounds  dissolves,  together  with  a  con- 
siderable quantity  of  iodide  of  areenethylium*  although  this  compound  ia 
by  itself  but  sfiaringly  5«>Iuhle  in  ether;  and  on  leaving  the  liquid  to 
evaporate  in  the  air,  there  remains  a  yellow  syrup^  from  which,  after  a 
whUi%  the  iodide  of  arsenetliyltum  cry»talli»eB  in  beautiful  pnamstie 
crystals.  It  may  be  separated  from  the  liquid  compounds  which  adbett 
to  it,  by  washing  with  a  gnnill  quantity  of  water,  and  obtained  in  a  state 
of  puritpr  by  several  rocryKtallizationa  from  water. — The  watery  ©idutioa 
after  being  treated  with  ether  as  abo%'e,  still  contains  a  sinall  quantity  ©f 
iodide  of  arsenethylium,  which  may  be  crystallized  by  evaporatioa  orer 
the  water- hath,  but  it  is  very  impure. 

The  residue  in  the  flanks  m  which  arsenide  of  sodium  has  been  treated 
with  iodide  of  ethyl,  and  the  product  digested  with  ether  (p,  1\\  ilill 
contains  a  number  of  arsenical  organic  com  pounds),  among  whicit  Ibe 
uride  of  arscntnet/tt/f,  Ae^AsO',  exists  in  con.^ideniMe  quantity.  It 
^Itiay  be  eepanited  by  treating  the  residue  with  abt<oluto  alcohol,  evap^ 
Itatmg  tho  alcoholic  extract,  and  subjecting  it  to  dry  tUstiUatioii.  The 
oxide  then  passes  orcr  iu  the  form  of  a  yellow  oily  liquid. 


%  Arsenbiethyl  or  Vinocacodyl.    (C*H*)*,A«H'=(C*H*J*A% 

Diarttnidf  qfEtk^i,  EtAyto^eacodpL^Tor  the  pr^psraticm,  md*  p«  7L 

Propcrti^i,  Oily  liquid,  having  a  faint  yellowish  oolotir,  atro^j 
refra<Tting  power,  untl  a  very  diHagrecjible,  pungeut»  alliaceous  odoafi,] 
Heavier  than  water;  iu  which  it  sinks  without  miiaipg«  BoUa  beti 
185^  and  190. 


8  C  

ARSENmETHTL. 

48     ....    36*09    , 

Landolt  (mean), 
35-73 

10  H  

As 

10    ....       7-52    , 

75     ....     56-39 

7-75 

56-92 

(C<H»)2A«  .. 

133     ....  10000 

7» 


According  to  Gmelin's  nacleus-theory,  this  compound  &boald  be  regarded  as  belong- 
ing to  the  eight-carbon  series,  and  as  a  conjugated  compound  of  1  At.  H.  with  the 
secondary  nucleus  C^ArH^,  formed  from  the  primary  nucleus  C^H^,  by  the  replacement 
of  1  At.  H  by  Ar  a  AsIP ;  according  to  this  view,  its  formula  would  be  C^ArH^^U. 
(Vid.  CaeodyL) 

ArsenbiQthjl  rapidly  absorbs  oxygen  from  the  air,  and  generally 
breaks  oat  into  a  anil  flame,  giving  off  yapours  of  arsenioas  acid.  In 
this  respect,  however,  its  properties  vary  according  to  the  mode  of  pre- 
paration. A  drop  of  the  product  obtained  by  the  first  method  ^p.  70), 
takes  fire  immediately  when  let  fall  apon.  wood  or  paper; ^ at  with  that 
which  is  obtained  by  the  second  method  (p.  71),  this  effect  does  not 
take  place  till  the  temperature  is  raised  to  1 80"".  —  Strong  nitric  acid 
bxidizes  it  rapidly,  with  evolution  of  light  and  heat.  Dilate  nitric  acid 
likewise  oxidiies  it,  but  less  completely,  a  red  substance  analogous  t6 
Bunsen*8  erythrarsin,  being  formed  as  a  secondary  product.  This  red  body» 
which  is  likewise  formed  when  arsenbiethyl  in  incompletely  burned  in  the  air,  is  light  red 
when  first  produced,  but  soon  becomes  darker,  and  when  dry  forms  a  brown  powder, 
which  turns  white  by  continued  exposure  to  the  air;  it  is  insoluble  in  water,  alcohol,  and 
ether;  heated  on  platinum-foil  it  bums  away  completely  with  a  pale  arsenic*  flame;  heated 
in  a  test-tnbe  it  gives  off  inflammable  vapours,  having  an  unpleasant  odour,  and  leares 
a  considerable  quantity  of  arsenic.  —  Strong  sulphuric  acid  has  no  action  on 
arsenbiethyl  at  ordinary  temperatures,  but  evolves  sulphurous  acid  when 
heated  with  it;  dilute  sulphuric  acid  dees  not  affect  it.  —  Arsenbiethyl 
rednces  the  noble  metals  from  their  solutions;  its  alcoholic  solution  added 
to  a  solution  of  nitrate  of  silver  or  corrosive  sublimate  immediately  throws 
down  metallic  silver  or  mercury.  This  character,  and  the  prod  action  of 
the  red  powder  above  mentioned,'  distinguish  arsenbiethyl  from  the  other 
arsenides  of  ethyl. 

Combinations,  Arsenbiethyl  combines  directly  with  sulphur  and  with 
the  halogen-radicals,  the  combination  beins^  attended  with  great  evolu- 
tion of  heat  All  its  compounds  hithM*to  obtained  are  liquids,  and 
distinguished  by  a  peculiarly  repulsive  and  persistent  odour,  which  excites 
a  copious  flow  of  tears;  continued  exposure  to  this  odour  produces  sneez- 
ing, persistent  catarrh,  and  head-ache.  —  The  compounds  contain  1  At. 
arsenoiethyl  with  1  At.  0,  S,  CI,  &c. 

Iodide  of  ArunhidhyL  Obtained  by  saturating  an  ethereal  solution 
of  arsenbiethyl  with  an  ethereal  solution  of  iodine,  and  evaporating  the 
mixture  out  of  contact  of  air;  (Landolt);  also  by  dry  distillation  of  the 
compound  (OH*)*AsI,A8P  (Caliours  &  Riche,  p.  78). — Yellow  oil,  readily 
soluble  in  alcohol  and  ether,  but  not  miscible  with  water.  Does  not 
fume  in  the  air,  but  burns  slowly  when  heated,  giving  off  vapours  of 
iodine.  (Landolt)  Distilled  with  zinc-amalgam  it  yields  arsenbiethyL 
(Cahours  <&  Riche.) 

Decomposed  by  sulphuric  and  nitric  acid,  with  separation  of  iodine. 

.  The  alcoholic  solution  mixed  with  nitrate  of  silver,  forms  an  immediate 

precipitate  of  iodide  of  silver,  but  gives  no  precipitate  with  a  solution  of 
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corrosive   8ul>linmtc  in   dilute  tikxilioL  (Li»inlf)lt.)      With  sulphate  Ukdi 
nitrate  of  silver,  it  yields   iodide?  uf  silver  and  crystallized  ^ulj^^/OU^ 
niircUe  of  arsenhuthyl.  (Cahoura  &  Riche.) 

Latidolt. 

8C 48    ..»     18-53     18-90  to  19*34 

10H._„ 10     ....       3-86     4-13.,    4*73 

Ai 75     ....    28*y6     

I 126  ....  48*65  48-45  „  49-13 

(Cni*)5AsI  ....  2&9  ....  lOO'Od 

AraenLietbyt  Is  insoluble  in  UHifer;  but  dissolves  rea4ily  mcilcoAoi 
ether,  and  is  |jrecipitated  from  its  alcoholic  solution  by  water. 


t  Arsentrietliyl    (C*h*)*A8H^ = (OH^^Aa. 


This  compound  La  most  advantageously  obtained  bj  the  first  mctboll 
(p.  TO);  it  paseeG  over  in  a  state  of  purity  between  HO    and  ISO^ 

Pro^>eriifs,     Colourless,  very  mobile  li^jutfl,  having  ^rreat  refnwting 

I  power  and  a  disagreeable  odour,  ]ike  that  of  arseniuretted  bydrogcn  U^^l 

>  op,  gr.  1*1.51    at  10*7°.     Unrier  a  pressure  of  73C  mm.  it  hegiiis  to  ^)o!l| 

I  at  t-il)^;  but  tlie  boiling  point  slowly  ri^es  to  180°,  a  small  i|aautity  of  I 

metallic  arn^enic  se]iarattng  at   the  same  time<      Hence  the  oompouodf 

appears  to  deeontpose  in  boiling.  —  The  qnntitity  thus  decompoacd  is,  bowtcr^l 

▼cry  kiiiilII,  t)*?ver»l  |Hntions  collecttrl  betwescn  I  tW*  and  170"  not  exKibittnf^  a  difrrenci  | 

ot  more  than  1  per  cent,  in  the  amouiU  of  carbon*  —  Vapour  density  5*27J^3* 

Landoll, 

12  C 72 

15  II 15 

A« 75 


44  44 43'21to4l03 

9'26 i>'41  ,.    9  88 

46*30 


^OH»/As 


Vol. 

C- vapour »,..«.».     12 

HgHE 15 

Ai-vApoar | 


162     .... 

Deiwitj 
.    4  1*920 

.     5*1997 


100*00 


Ori 


VaL 


£thyU?ftpoar  ...... 

Aa-tapour   ....»„.. 


6*0315 
5*1997 


Tspoitr  of  Ae'Ai.. 


11 '2312 
&"6l5e 


Vapour  of  Ae*As.... 


2    .^.  11-2312 
1     ...     5-61&0 


Dteompoiniifpns.  Areentnethyl  fumes  and  becomes  heated  wfaosj 
tspoied  to  the  air,  bat  seldmii  takes  dre  unless  it  is  gently  hentetl;  ihiJ 
pTtHf«ct«  of  the  combustion  are  arsenions  a^^id,  carbonic  acid,  ami  wmtef*] 

'Uiidation  takes   place  slowly  even  when   the  e<)mponnd  )**  kept  un 
water,  in   a  tightly  clo^^  vesiol;  wbcn   it  ba^  advanced  a  certain  s(ag«^j 
tbe  liquid  no   hjnger  fumes   in  the  air, — Strong  nitric  acid  oxidl 
npidly,  with  vtvid  eonibustton   and   exploration;  but  nitric  acid  of 
1'42  ili^Molvett  it  slowly,  witli  evotutiort  of  nitric  oxide,  and  forms  \ 

liOf  arHentriethyl;  no  red  compound  analogous  to  erytbrHiiftn  is  fomci^l 
#i titer  by  the  action  of  nitric  acid  or  by  oxidation  in  the  air.  ^ — Ar 
triethyl  mixes  wttli  oil  of  vitriol,  and  on  the  application  of  heat,  r^a<«i] 
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it   to   eulpliuroaa   acid.     It  ilocs  not   reduce  tiae   oxides   of  the   tiobk 
metals. 

Combinations,  ArsentriHhyl  cotnhiDCe  with  oxygen,  eulplmr,  clilo- 
rine,  &c,,  forming  comprmnds  con  tain  in  g  I  At.  of  the  radical  and  2  At, 
of  the  other  bodj,  analogous  therefore  to  the  compounds  of  atibinethyl* 
etibethyl,  &c. 

Oxide,  When  an  etlicrea!  solution  of  pure  arsentriethjl  is  left  to 
evaporate  slowly  in  contact  with  the  air  at  ordinary  tcmperatnresj  the 
oxiae  remaine  in  the  form  of  a  nearly  colourless",  oily  liquid^  baring  a  alight 
allioceou!^  odour.  As  thus  ohlained^  however,  it  is  not  pure,  hcing 
mixed  with  other  compounds?  not  yet  examjDed,  —  Preparation.  The  mass 
obtained  by  treating  arijenidc  of  sodium  with  iodide  of  ethyl  is  ex!iau8ted 
first  with  ether,  and  afterwards  with  absolute  alcohol,  the  alcoholic 
extract  ovaporated,  and  the  residue  auhjectcd  to  dry  distillation  in  a 
letort  (p.  T'i). 

Oily  liquid  having  a  sliglit  ycUowibh  colonr;  heavier  thiui  water  and 
not  Mjifetcihle  with  it;  dissolves  readily  in  alcohol  and  ether,  and  ia  pre- 
cipitated from  the  alcoholic  solution  by  water,  in  iti<  original  state. 

The  alcoholic  sol uf  ion  has  no  action  on  litraui^-paper,  and  does  not 
precipitate  nitrate  of  silver.  The  oxide  is  rcailily  difis*dvcd  hy  dilute 
nitric  acid  J  but  isj  insoluble  in  dilute  sulphuric  and  hydrochloric  acid. 
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This  coni pound  l>ecouics  turhid  on  exposure  to  the  air,  and  passes  to 
a  higlicr  stnte  of  oxidation,  hut  Avithout  fuming  or  inflammation. 

When  pure  arsentrieth\d  is  left  to  etand  for  some  time  in  n  loosely 
«toppere<l  bottle,  very  fine  tabul.ir  crystals  gradually  form  on  the  surface] 
and  if  the  crust  ihiiH  forme<l  be  now  and  then  broken  and  pushed  to  the 
bottom,  the  entire  liquid  may  be  converted  into  a  solid  compound.  The 
eryetals  are  quite  iuorJorons,  and  dit^solve  in  alcohol  anel  ether;  but  in 
contact  with  water^  they  deliquesce  to  a  colourless  oil  which  rcnialaa 
quite  undis.-?olved;  deliqucHcence  likewise  takes  place  in  a  moist  atmo- 
sphere, and  on  expof^ure  to  a  gentle  !ieat.  This  compound  has  an  at  id 
rea4!tion;  its  alcoholic  solution  forms  with  nitrate  of  silver  a  yellow  floe- 
culent  precipitate  which  shrinks  up  greatly  in  drying,  and  forms  abrowu 
powder  containing  60  8  px.  of  silver. 

Sufphidf.  ^-  I.  When  an  ethereal  solution  of  arsentriethyl  h  boiled 
with  washed  flowers  of  sulphur,  the  li^juid  decanted  into  another  vessel 
us  soon  9B  the  excess  of  sulphur  hus  settled  tlown,  and  left  to  cool,  the 
sulphide  of  arse nt net hyl  separates  out  in  prismatic  crystals;  if,  however, 
too  much  ether  ha^  been  used,  the  crystals  do  not  form  till  the  liquid  is 
evaporated.  The  crystals  are  genemlly  coiitamiuated  both  w^ith  sulphur 
and  with  oxide  of  arsentriethyL  which  latter  is  very  difficult  to  remove. 
They  are  best  purified  by  recrystallization  from  alcohol  or  water,  the 
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conipound  then  separating  ii*  siiiall  feathery  crystals;  larger  crystals  may 
Le  uhtuined  hy  rediiisolving  in  warm  etliert  and  leaving  the  tolutjou  ta 
evaporate  slowly,  —  2.  The  comjxmn J  may  likewise  be  ohtaine*!  by  boilio^ 
nn  ac|ueaus  aolutioti  of  petita.^ulphide  of  potaaaiuin  with  oxide  of  arecn- 
triethyl;  crystals  of  the  sulphide  then  scpanite  on  cooling.  —  The  oom* 
puuud  baa  a  bitter  taste,  but  is  quite  inodorous  when  pure. 

LaadolU 

12  C.,., 72    ....     3711 

1&  H„., 15     .».       7*73 

Am   7S     »..     38-66 

2  8^ ,..„...    32     ....     16  50   '»«„„     16*17     ..*.     U*77 

(C^HVAbS^ 194     100-00 

Sulphide  of  arsontri ethyl  is  not  altered  by  exposure  to  the  air.  '^' 
Heated  in  a  test  tube,  it  melts  somewhat  below  100",  forming  a  yellovriah 
oily  li<|uid  which  boils  at  a  higher  temperature,  giving  off  epontaneoodj 
inflammable  v;ipour*i,  and  covering  the  inside  of  the  tube  with  a  yellowiin 
red  deposit  of  sulphide  of  arsenic.  —  When  boiled  with  potash-ley,  it  is 
not  decomjjosed,  but  merely  melts,  and  solidifies  in  a  crystalline  ma  at  on 
cooling.  — Strong  nitric  acid  acta  very  powerfully  on  it,  converting  the 
sulphur  into  Bulphuric  acid,  and  partially  oxidizing  the  arsentriethyL^ 
I  Dilute  hydrochkiric  acid  decomposes  it  imperfectly,  giving  off  snlplii* 
retted  hydrogen,  and  forming  a  small  quantity  of  arsentriethyl,  wliidi 
may  be  recognized  by  its  pungent  odour,  —  The  aqueous  solution  formi 
with  nitrate  of  silver^  a  black  precipitate  of  snlphide  of  silver;  no  prt^ct- 
pitate  with  acetate  of  lead  or  with  copper  salts.  With  mercurous  nitrate. 
It  forms  a  black  precipitate  which  soon  turns  wliitcj  with  corrosive  flabli- 
mate,  a  bulky  wliite  precipitate. 

Sulphide  of  arf>enlrieiliyl  diisolves  readily  warm  water  and  in  boiling 
ether,  but  is  nearly  insoluble  in  cold  ether. 

Iodide  of  A  rsentruih^L  — When  nn  ethereal   solution  of  iodine  ii 

■folded  to  an  ethereal  stdutton  of  arsentriethyl,  as  long  as  decoloration  likei 

:  Blace,  iodide  of  arsQntriethyl  separates  in   brge  quantity  as  a  hulphnf* 

jRlllow  flocculent  precipitate.     It  is  immediately  separated  from  the  liquidi 

W««bed  with  a  buiall  quHntity  of  ether,  pressed  between  paper,  dried  at  a 

\  very  gentle  beat,  and  the<n  euclosed  in  a  tight-stuppcrcd  bottle,    It  ia  alio 

lobtaiucd  by  dry  distillation  of  the  compound  (C*lP)*AsI,  Asl*,  (Cahotui 

j  k  Riche,  p.  78).  —  Very  instable;  when  exposed  to  the  air,  if  only  for  a 

libort  time,  it  turns  brown  and  s<»ou  deli4uesces  to  a  dark -coloured  syrupy 

[liquid;  oven  when  completely  protected  from  the  air,  it  gradually  aeanmei 

\m  brown  colour.  When  heateil  iu  a  test-tube,  it  assumes  a  darker  coloar,  tttd 

fuscH  at  160'  to  a  brown  lri|yid,  which  solidifies  again  on  cooling;  at  190^ 

it  Ia  converted,  with  partial  decomposition,  into  vapour  which  oondeiiMl 

on  the  colder  parts  of  the   tube  in   light  yellow  drops;  no  scparaikiKi  of 

iodine  apj»carfl  to  take  place.     Nitric  and  suljdiuric  acid  decompoito  il 

jinimcdiatcly,  with  separation  of  iodine;  it  dissolves  in  hydrochloric  acid 

[when   htatcd,  but  eeparatos  out  again   unchanged  on   cooling.     Strong 

B)ta>ih-ley  dissolves  out  tbe    iodine,   and  forms  oxide  of  arsentricibyL 
i«till('d  with  zino-annilguui,  it  yields  arscntnethyl.  (Cahour8&  Richr^" 
Iodide  of  arientriclhyl  dissolves  readily  in   water  and  alooliol, 
sparingly  iu  ether.     The  a4[ueou9  solution  forms  witb  uitraio  of  ailver 
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fmmediato  preeipitate  t>F  iodide  of  «ih-er;  from  acetate  of  loa«l  it  sepa- 
rates iotlido  of  lead.  With  corrosive  sublimate  it  furmss  a  white  precipi- 
tate soluble  IE  excess. 
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ChJoride.  —  Not  yet  obtained  m  a  definite  state.  When  an  alcoholic 
Bolution  of  oxide  of  arsentrietbyl  la  mixed  with  strong  hydrocliloric  acid, 
and  water  afterwards  added,  the  oxide  separates  out  iinalteredj  but  the 
liquid  at  the  same  time  acquires  an  intolerable  odour  and  emits  a  vapour 
which  attacks  the  e^^ea  strongly.  This  odour  is  altof^'-ether  foreign  to 
the  oxide  of  arsentrtethyl,  and  is  therefore  probably  due  to  the  formation 
of  a  small  quantity  of  chloride. 

Niirale,  —  Ohtained  by  treating  arsentriethyl  or  its  oxide  with  dilute 
nitric  acid.  On  evaporatincj  the  liquid  over  the  water-batli,  a  thick 
eyrup  is  obtained;  and  tliia,  when  left  for  some  time  over  sulpliuric  acid, 
deposite  crystals,  wliich  on  exposure  to  the  air,  rapidly  absorb  water  and 
deli*|uesce.  (Landolt.) 

r 

Formed,  as  an  ioditle,  by  the  action  of  iodide  of  ethyl  on  arsen- 
triethyl: 

I  Also  by  the  action  of  metallic  arsenic  on  iodido  of  etIiyL    (Cahonra 

h  Riehe,  p.  78). 

Not  known  in  the  free  state. 


t  Arsenethyliuni.    (C*H*yAsH«^(C*H*)*A3. 
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The  compounds  of  arsenethylium  are  analogous  to  those  of  potassium, 
ammonium,  tetretbylium,  stibmetbylium,  &c.  The  hydratod  oxide  is  a 
fixe<l  baae  resemhling  hydrate  of  potash.  The  salts  dissolve  readily  in 
T?aier,  crystallize  readily  and  possess  great  stahility,  undergoing  no  cliaugo 
on  exposure  to  the  air;  they  are  inodorous,  have  a  bitter  taste,  and  do 
not  appear  to  be  poisonous.  In  these  rcapectg,  they  differ  remarkably 
from  the  compounds  of  arseubiethyi  and  arsentriethyl^ 

Oxide,  —  Obtained  by  the  action  of  oxide  of  silver  on  an  aqueous 

olntion  of   iodide  of  arsenetbyliuni.     On   filtenng  from  the  iodido  of 

silTer  and  evaporating  the  solution^  the  air  being  excladed  as  much  as 
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pnssiblo,  the  hyJmtad  axiile  retnuins  in  tlje  forrii  of  a  wliite  nubu^  wbrck 
k'!S  a  .strong  alkaline  nsiction,  ami  quickly  absorl>s  water  and  carbonic 
acid  from  the  air.  It  is  a  strong  hum,  Bcparatiug  ammuDia  froni  its  itltf 
at  ordinary  teniporfiture.s,  aaJ  precipitating  the  earths  and  heavy  metalliQ 
oxides  from  their  soldliona. 

Iodide.  —  When  iodide  of  ethyl  is  mixed  with  arseninetliyl^  eombi- 
nation  generally  takes  place  in  a  few  boursj  the  entire  ]ic|uid  fiolidifying 
in  a  maaa  of  crystals.  For  the  preparation,  vid.  |»ti.  ?1,  72* —  Large  ooloof- 
1es8  cryatalfi,  whidi  often  becumo  somewhat  darker  by  long  keeping. 
Thoy  difitiolve  readily  in  water  and  alcolml,  but  are  insoluble  in  ttber 
and  in  alcohol  containing  other.  Nitric  acid  separates  iodine;  so  Ukevin 
does  sulphuric  acid,  with  evolntion  of  hydrioaic  and  sulphurous  acidi. 
The  crystals  fall  to  powder  when  heated,  giving  off  vapours  which  take 
fire  in  the  air,  and  yielding  a  Kublimate  of  metallic  ar«MuiC|  but  only* 
jbmall  (|uautity  of  iodine  or  iodide  uf  arsenic. 

Luidolt. 

16  C  SB  .».  30-28 23*77 

20  H 20  ....  e  31  ......      6-84 

Al..„. ..„.„„  75  ....  23  66 

1 126  .,.,  39-75  ........  39*09    3985 

{C>«H*)*AsI 317     ....  lOO'OO 

a  WHS  obtained  by  method  1,  page  71;  ^  by  method  2,  page  72« 

Iodide  of  Ars^idh/fimn  m(h  Terhdide  of  Arsenic  (C*H*)*A»T,  AsP. — 
Obtained  by  heating  iodide  of  ethyl  to  20if  in  contact  with  oittallio 
arsenic: 

4(C*H*)f  +  2As  -  (CnP)*A»!,Asl* 

Splendid  retl  tables  which  are  decomposed  by  distjllation,  yielding  iodide 
of  arsoutrietbyl  and  iodide  of  aracnbiethyl  (Cahours  k  Riebe,  C<mpL 

Chloride, — ^ Obtained  by  saturating  a  solution  of  the  oxide  with 
dilute  hydrochloric  acid;  on  evaporating  the  li*|uid  under  the  air  pnnip, 
cryijtals  are  obtained  which  contain  8  At,  water  of  crystnllisatioii  wm 
delir^ucsce  rapidly  in  the  air.  When  heated,  they  first  melt  m  ihiir 
water  of  crystallization^  and  then  gradually  give  it  ofF^  undcrgotlif 
decomposition  at  the  same  time,  and  ultimately  disappearing  altogptber, 
with  formation  of  volatile  products.  Srrong  sulphuric  acid  decompoaos 
the  salt  immediately*  with  evolution  of  hydrochloric  acid  gaa.— *TKe 
crystals  dissolve  readily  in  water  and  alcohol,  but  are  insoluble  in  other. 
The  aqueous  solution  imnie*liatcly  precipitates  chloride  of  silver  frmn 
(Ii9  nitrate,  and  forms  an  insoluble  double  salt  with  protocbloride  of 
OMNViry. 
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A^ulphat^,  —  OUtiiined  by  precipihiting  iodide  of  arseTietlijliiim  with 
a  solution  of  Fulphute  of  silver  eun finning'  exccj^s  of  sulphuric  acril.  The 
liquid,  when  filtered  and  cvaporiifed,  leaves  p:raniilar  crystaU,  which  may 
be  purified  by  repeated  crystallization.  This  salt  dissolves  readily  in 
water  and  alcohol,  sparingly  in  ether.  Its  taste  is  soar  at  first,  afterwards 
bitter.  Heated  in  a  tube,  it  fuses  with  decrepitation  at  first,  and  thea 
give«  off  acid  vapoars  which  do  not  take  fire  in  the  air. 
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C<mjtiQn(ed  Compounds  Cfmiainin^  Antimony, 

H  Stibethyl.    (C*H*)/SbH^=(C*li«)^Sb. 

LowiG  k  ScHWEiZER.  MiUheilungen  der  Zuricher  naturf,  Guelhchaft. 
Kr.  45  M.  51;  Aim,  Pkarm,  75,  315,  327;  J.  pr,  Chtm,  49,  385;  50, 
321;  Fharm.  Ctntr,  18-iO,  2^0,  530,  545;  Pogt;,  8,338;  Arch.  pL 
not,  13,  29;  14,  288;  ImliL  1850,  172;  1851,  30;  Laur,  A-  GerL 
C.  R.  1850,237,38^;  CAm.  ffas:,  1850,201,  372, 3D5,  420;  Ja/iTH^r. 
1850,  470;  Cfiem.  Soc,  Qu,  J,  5,  69. 

LowiQ.  On  ^me  compounda  of  Stibethyl.  J,  pn  Chern^  CO,  352  ;  Ann, 
Pharm,  88,  323. 

Formation,  By  the  action  of  iodide,  bromide,  or  chloride  of  etbyi 
on  autitnouide  of  potassinni. 

Preparation.  Antimonide  of  potassium  prepared  by  igniting  crudo 
tartar  with  antiaiony,*  ia  tritaratod  with  two  or  three  tinie.y  its  weight  of 
quartx-sand;  tlio  mixture  introduced  into  a  number  of  small  flasks,  ae  in 
the  preiJaration  of  the  arsenides  of  ethyl  (p.  70),  and  moisteneil  with  iodide 
of  ethyl.  The  action  begins  in  a  few  minutes,  and  is  attended  with  a 
rise  of  temperature  sufficient  to  volatilize  the  excess  of  iodide  of  ethyl, 
which  may  be  collected  by  itself  in  a  amall  receiver.  This  action  bcinj^ 
over,  the  flask  is  connected  as  quickly  as  possible  with  the  condensing 
apparatus  described  on  pnge  70,  nnd  heated,  ^ntly  at  first,  but  after- 
wards more  atrongly,  as  long  aa  any  liquid  distils  over,  a  stream  of  car- 
bonic acid  gas  being  passed  through  the  apparatus  during  the  whole 
operation.  The  flaak  is  then  removed,  and  the  distillation-tube  stopped 
with    wax  till  a  second   flask   is   readyj  upon  which  the  operation  is 

♦  5  pts.  of  crude  tartar  and  -I  pts.  of  aniimonj  are  bIowIj  heated  in  a  covered 
enicible  till  the  tartiir  becomes  cliarred ;  the  heat  then  rai&ed  to  whiteness  for  an  hoar ; 
the  fumaee  clu»ed  ajr-tiglit,  and  the  nnixture  kft  to  cool  slowly.  The  prorluct  is  a 
crygtalhne  reguliis  containing  12  per  cent,  of  potofteiiiiD,  wkieh  decompoftes  water 
rmpidly,  oxidises  but  slowly  in  the  air  in  the  compact  state,  bat  beoomea  heated  and 
lakes  5re  wliea  rubbed  to  powder ;  this  effeot  tOAj,  howf vci'r  be  prevented  by  tnixipg 
ilie  alloy  with  2  or  3  parts  of  quaiU'Snod. 
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repeated.     Tlie  contents  of  20  to  24  flasks  of  3  or  4  oonces  e&pacttj, 

yield  4  or  5  ounces  of  crude  product,  which  may  ihns  be  obtained  in  Uie 
course  of  a  day.     The  receiver  in  which  the  diiitillate  has  beea  coUecU^ 
is  then  closed)  while  htill  immersed  in  the  atmosphere   of  carbonic  acidp 
afterwards  removed,  and  ustd  a^  a  retort  id  the  rectification  of  the  pnh  , 
duct,  the  same  condensing^  apparatus  being  used  as  before.     The  MA 
portions  of  the  reclined  product  contain  iodine,  and  deposit  after  a  wyia| 
a  number   of  colourless  crystals   [iodide   of  stibethylium].     (Lowig  #1 
8chweizer.) 

PropeHie9,      Transparent,    colourless,    mobile,    strongly    refraetb 
liquid,  having  a  diea^reeable  allmceoua   odour.     Sp.gr,  1 '3244  at  16^1 
Does  not  solidify  at  29°.     Boils  at  158  5"  (bar.  at  730  mm.).     Vapour*^ 
density  =  7 '44, 

LSwig  &  Scliwcixer, 

12  C 72    ....     333S    ,....».     32-74  to  34  47 

15  H „.       15     ....       e*94     6*99  „    7-28 

Sb    .„     121>    ....     59-73     58-77  „  ^022 
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U&m%  H  Schwdicr  repiifd  stiU«liivl  as  a  mdtcal  containing  2  At.  ethyl  united i 
the  coptitft  C^H^fSb,  and  cotiiiider  that  the  occurrence  of  2  At.  ethyl  in  it  ejpliiint  Ibi 
corobination  of  I  At  atibethyl  witli  2  At  OTiy^^n,  chlorine.  Cacodyl,  C*H*As,  on  tht 
Contrary,  they  regard  a5  1  At.  meihyl  united  with  nhe  copnk  C^H^At :  hencrr  1  At 
eacodyl  combine*  with  only  1  At  oxygen,  Ac.  —  Lunrent  h  Oerhardt  {Comptt^  m*^ 
««/*,  1850,  3y9)  supposed' that  the  so-CJiHed  stibethyl-salts  cooUined  •  bas*  C*-H"SS 
to  which  thev  ga^e  the  name  of  alibr thine,  the  chlaride  being  C'^H^b,?HCI,  th« 
nitrate  C^-H^b,2HNO«,  «tc.  But  Gerhardt  in  his  recent  Tntiti  de  CAindt  otfm^M, 
1,  369,  regardi  ttibethyl  us  (Cm^)^Sb. 

A  drop  of  stibetliyl  exposed  to  tlie  air  at  the  end  of  a  glass  rod, 
omits  thick  white  fumes,  and  iti  a  few  seconds  takes  fire  and  boms  witk 
a  white,  strongly  luminous  Hanio.  Wlien  iiitrotluccd  in  a  thin  ttroaoi 
into  oxygen  gas,  it  burns  with  dazzling  brightness.  But  if  it  be  made 
to  run  into  a  glasa  globe  containing  air,  in  8uch  a  manner  a«  not  to  tab 
^m,  it  gives  off  dense  wbito  fumes,  which  collect  on  the  sides  q(  ihi 
Teasel  in  the  form  of  a  powder,  which  is  insoluble  in  ether,  but  diissolret  ift 
llcobol  and  water;  at  the  same  tinie  a  traiiBparcnt,  colourless,  viscid 
^18  formed,  which  is  eoluble  in  ether.  This  latter  siibtitance  i»  the  (xridt 
iibeth^l,  Ae^SbO*;  the  powder  is  antimonat  of  itihethyl,  Ae'SbO'iS:  "  ^ 
fit  WM  ortginnlly  regarded  by  Loivig  and  Schweiier  m  ethylostibylic  add  C*H*SI 
^tibethyl  oxidizes  very  slowly  when  immersed  in  water;  hence  it  is 
|to  keep  it  under  that  litjuid.  —  Sulphur,  selfniuTrif  iodinf^   hmminet 

orine  combine  directly  with  etibethyl,  the  action  being  always  att4*tiJ»i 
f frith  evolution  of  heat,   and  in  the  caec  of  bromine  and  chlorine,  ~^'^ 
fin  flam  matioD.    Tlie  compounds,  like  the  oxide,  all  contain  1  At.  sti" 
rith  2  At.  of  the  other  body,  in  which   respect  they  resemble  the 
►ounda  of  stibmethyl  (VII,  322)  and  arsentriethyl    (p.  75).     Stil 
ilroduced  into  hydrocldork  acid  gaij  yields  chloride  of  stibethyl  and 
hydrogen; 

Ae*Sh  +  2HC1  -  A€>SbCP  +  W. 

The  same  reaction  takes  place  with  fuming  hydrochloric  add.  —  Dilute 
nitric  acid  with  the  aid  of  heat,  acts  on  etibethyl  in  the  same  manner  ai 
on  the  nietalfl,  evolving  nitric  oxide  and  forming  nitrate  of  ^tibethyL 
—  Neither  fuming  nitric  acid  nor  aqua-regia  oxidises  the  aottmotiy 
oontpleiely. 
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Ojcnh  of  Siiheiht/f,  Ae^SbO^  —  L  Furmed  hy  the  fllrcct  oxMatlon  of 
stibetbyl,  either  in  tire  frco  state  as  ubove  ineiitioiie<l,  or  dissolved  in 
alcohol  or  ctlier;  as  tlms  obtained,  however,  it  is  alwiiya  uioro  or  lesa 
mixed  with  antiiiionite  of  stihctliyl,  especially  when  obtained  frnm  the 
ctbcreal  Rnlutioiu  The  alcoholic  solution  on  the  conti-ary  yitddrf  but  a 
email  quantity  of  autinionitc.  Accordingly,  t!io  oxide  may  be  obtained 
by  leavinfi;  a  dilute  alcoholic  j?olutioii  to  evaporate  elowly  iu  a  loosely 
covered  foot-glass;  treating  tho  residue  with  ether,  whick  dissolves  the 
oxide  and  leaves  the  antimonite;  and  repeating  tliia  treatment  aa  long  aa 
the  ether  leaves  any  insoluble  residue.  ^  2.  Tho  oxide  may  also  bo 
obtained  by  treating  an  aijueoas  solution  of  sulphate  of  stibethyl  with 
baryta-water;  evaporatinjo^  the  filtrate  over  tbe  water-bath;  exhausting  the 
residue  with  alcohol,  wblch  dii^solvcis  out  a  compound  of  oxitlo  of  stib- 
ethyl and  baryta;  precipitating  tho  baryta  by  carbonic  aeidj  and  evapo- 
rating tho  filtered  alcoliolic  solution.  —  3,  From  the  nitrate  in  a  similar 
manner.  —  4.  An  alcoholic  solution  of  stibethyl  siiaken  up  witli  finely 
divided  red  oxide  of  mercury,  quickly  reduces  the  mercury  to  tho  metallic 
Btate,  and  yields  pure  oxide  of  elibethyL 

Oxide  of  atibetbyl  in  its  purest  state,  is  a  transparent,  eolourlefis, 
TJscid,  amorphous  mass,  whirb  dissolves  readily  in  water  and  alcohol, 
fiomewhat  less  readily  in  ether;  lias  a  very  bitter  taste;  does  not 
appear  to  be  poisonous;  is  not  altered  by  exposure  to  the  air;  is  not 
Tolatile;  but  when  heated  in  a  tube,  gives  ofl'  white  vajiours  which  burn 
witli  a  bright  flame,  and  leaves  a  residue  containing  antimony  and  char- 
coal. It  is  decomposed  by  potassium,  at  a  gentle  heat,  with  separation 
of  stibethyL  Fuming  nitric  aotd  decomposes  it,  with  evolution  of  light 
and  heat;  dilute  nitric  and  strong  sulphuric  acid  dissolve  it,  forming  salts 
of  stibethyl;  hydrochloric  acid  and  other  hydrogen-acids  dissolve  it  in 
the  form  of  chloride  of  stibethyl  and  similar  compounds.  Sulpburctted 
hydrogen  has  no  perceptible  action  upou  it;  but  on  evaporating  a  solution 
of  the  oxide  saturated  with  the  gas»  crystals  of  snlpliiilc  of  stibethyl  are 
obtained;  the  smallest  trace  of  antimonito  of  stibethyl  mixed  with  tho 
oxide  is  detected  by  tbc  formation  of  a  yellow  precipitate. 


12  C 

vaicuiatwn, 

,     ;2    „, 

,„.     31 -01 

15  H 

13     ,., 

.».       6-4G 

8b    „.,«,* 
2  0. 

129     ». 

16    .,. 

.».     55-60 
»„       0-90 

(CH^ySbO^ 

232     ... 

....  UIO'OO 

k 


The  composition  was  determined  by  the  analysts  of  the  Bulplmte  and  nitrate. 

SulphUe,  Formed,  with  evolution  of  beat,  when  snlpbur  and 
Btibethyl  are  brought  together  under  water.  It  is  however  most  readily 
obtained  by  boiling  an  ethereal  solution  of  stibethyl  witli  pure  flowers  of 
ealphur;  the  liquid  decanted  from  the  sulphur  soon  solidities  in  needle- 
'^''  aped  crystals,  wliicli  may  be  purified  by  leaving  the  adhering  sulphur  to 
idize  in  the  air,  and  crystallizing  several  times  from  ether. 

Sulphide  of  stibethyl  thus  purified  forms  a  bulky  crystalline  niaas 
Laving  a  silvery  lustre,  an  unpleasant  odour,  and  a  bitter  taste;  it  \a 
permanent  in  the  air  when  dry;  melt$  above  100 ';  and  is  ilecomposed  at 
a  stronger  heat,  with  formation  of  a  liijuid  product  resembling  sulphide 
of  ethjL     In  the  fused  state  it  ia  decomposed  by  potassium,  with  ovolu- 
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Sutpkai€,  —  May  be  obuined  hj  the  direct  ttnion  of  lU  componentii, 
but  more  readilT  by  decompofiiiig  enlpbide  of  Hibetbjl  witU  an  eiactij 
ecjujvslent  quantity  of  cuprie  sulphate.  The  filtered  scilution  rvttpfiqmJ 
la  a  «yrap  yields  perfectly  white  crystals,  which  may  be  '^  ^^ 

paper  and  afterwards  over  oil  of  viirioL  Exce^  of  ^'  . 
prcTents  the  crystallizatioD,  hot  doe«  not  decotopoie  the  oride  of  sltb^* 
thyl,  —  The  salt  is  inodorous,  but  haa  a  bitter  ana  very  persisteDt  ta»ie. 
The  crystals  sofier  do  lo«s  of  weight  at  iOO~,  bat  at  a  somewhat  hj|elier 
temperature,  they  become  soft  and  melt  into  a  colourless  HqukL  Tht 
aalt  is  rery  soluble  in  water,  diesolres  with  tolerable  facility  in  &]cohc4, 
bot  is  nearly  insoluble  in  ether.  Hydrochloric  acid  added  to  the  aqaooui 
aolution,  immediately  forms  a  precipitate  of  chloride  of  stibcthyl,  Soluble 
bafyta  aalta  throw  down  the  sulphuric  acid. 
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Silftiule. —  Prepared  like  the  sulphide,  and  similar  to  that  componsJ 
in  \i9  properties,  excepting  that  when  exposed  to  the  air,  it  decompofetf 
rapiJlyi  with  separation  of  selenium. 

Jo^tde.  —  Iodine  and  sttbetbyl  combine  together  under  water,  the 

combiutition  being  attonrled  with  rise  of  tetnpemttire.     On  adding  iotlio^ 

to  au  clhert'iil  t'olution  of  »itiliethy},  a  violent  momentary  ebullition  takes 

place  nnd  the  iodine  nuickly  <liwippears»    The  compound  is  however  most 

e^isJly  prepared  by  adilinsr  ioiline  by  small  portions  to  an  alcoholic  sob- 

[  tinii  iif  utthelbvl  eurrouuded  by  a  frigorific  niixture,  as  long  ni<  the  ooloitr 

ref  the  indtno  ai/mppiiir^,  and  loaring  the  colutirle^s  solution  to  evaporate 

f  fpontanrntiftly,     1  he  iodide  then  crystallifes  in  colonrleas  needles,  which 

psnui(t  be?   rccr^"*tailij!C(i  from   alcohol   and  afterwards  from  ether,  to  ffr« 

*  them   from    u   jrnmll   fptantity  of  a   yellow   powder   which   adberet  to 

tliem. 

Iodide  of  stibetliyl  has  a  slight  odour  of  sttbetbyl  and  a  bitter  tatle; 
V  '\  #olidi6e»  at  70*5^;  sublimes  in  small  ouantity  at  1(1^;  withoot 

t  ,  bnt  In  decomposed  at  a  somewhat  higher  temperature,  with 

i  I    of  detijws   white  fumes.     In   the  fused  stiite,  it  is  inti 

«  ;     rd  by   potaiaium,   with    separation   of  stibcthyl.      With 

vitriol  and  with  metnllfc  saltSf  it  beharrs  like  iodide  of  potaseitmi.    HydRh 


"cflilorle  acitl  immodrately  precipitates  chlorhle  of  stiliotliyl.  Bromine 
and  chlorine  separate  the  iodine;  so  likewi.se  docs  nitric  acid,  witb  forma- 
tion of  nitrate  of  stibetliyl.  The  iodide  dissolves  in  water  witliont 
decomposiiioa^  and  readily  in  alcohol  and  ether. 
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BromiJf.  —  Stibcthyl  takes  fire  when  addeil  tn  drops  tr>  bromine. 
The  bromide  is  prepared  hj  addir^g  a  recently  prepared  alcoholic  solution 
of  bromine  to  an  alcoliolic  solution  of  stibethyl  cooled  by  ice,  aa  lon;:^  as 
the  colonr  of  the  bromine  disappears.  On  mixing  the  solution  with  a 
large  quantity  of  water,  the  bromide  of  ^tiliellijl  is  precipitated  in  the 
fonn  of  a  colourless  licpiid,  which  must  then  be  washed  with  water  and 
dried  by  contact  with  chloride  of  calcium. 

Transparent,  colonrless,  strongly  refracting:;  linuid,  baring  a  density 
of  1*053  at  17".  Has  an  unplea^saiit  odc^nr  like  that  of  turpentine,  and 
excites  sneezing.  SoHdifien  in  a  ery.stalline  mass  at  —10^.  It  is  not 
volatile.  When  distilledj  it  yields,  among  other  product^j,  a  strongly 
acid  liquid  having  an  intoleralde  odour  like  that  of  chloral.  It  is 
decomposed  by  oil  of  vitriol^  with  evolution  of  hydrobromic  acid,  and  hy 
clilorine  with  separation  of  bromine.  Insoluble  in  water,  but  dissolves 
readily  in  alcohol  and  ether.  The  alcoholic  solution  givea  with  metallic 
asklts  reactions  eimilar  to  those  of  bromide  of  pota§siuTn« 

LUwig  &  ScLweiJtcr* 
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€hhri4e^  —  Stibetliyl  dropt  info  chlorine  gas  takes  iirc  and  burn^ 
with  a  bright  but  smoky  flrime.  Introduced  Into  dry  hydrochloric  acid 
gjie,  it  forms  chloride  of  stibcthyl,  and  separatea  a  quantity  of  hydrogen 
ec^oal  in  volume  to  lialf  the  hydrochloric  acid  gas  (p.  80).  The  chloride 
is  also  foriiicd,  with  evolution  of  hydrogen,  by  the  action  of  fuming 
bvdrochloric  acid  on  fetibethyl. —  Freparadon.  The  chloride  is  easily 
obtained  in  the  pure  state  by  decomposing  a  strong  solution  of  nitrate  of 
etibetbyl  with  strong  hy<lrochloric  acid;  it  then  separates  in  the  form  of 
a  iiqnid  which  may  be  purified  in  the  same  manner  as  the  broniide. 

Transparent,  colourless  liquid,  of  sp.  gr.  1 '540  at  17^;  Inw  a  power- 
ful odour  like  that  of  turpentine,  and  a  bitter  taste.  Remains  fluid  at 
—  12^.  Wjien  it  is  distilled  with  water,  a  small  portion  appears  to 
volatilize  undecomposed;  when  heated  alone  it  behaves  like  the  bromide. 
Strong  sulphuric  acid  decomposes  it,  with  evolution  of  hydrocldorie  acid, 
while,  on  the  other  hand,  hydrochloric  acid  added  to  a  solution  of 
sulphate  of  stibcthyl,  throws  down  the  chloride.  In  other  respects,  lis 
reactions  are  like  those  of  chloride  of  potas^^ium  or  chloride  of  sodium. 
It  is  inaolobl©  in  water,  but  dissolves  readily  in  alcohol  and  ether. 
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NitraU.  —  Obtained  iy  salarating  dilute  nitric  acid  with  oxide  of 
Btibetliylf  or  by  dia^olving  ^tihcthyl  in  the  dilute  acid  witb  the  aid  of  i 
gentle  heat.  (In  this  latter  reliction,  nitric  oxide  is  ovuIycmI,  and  a  fooII 
quantity  of  antimonic  oxide  separates  out.)  —  On  eva{>oratiog  tli* 
eolulionf  tUo  salt  ia  uhtained  in  crystals;  or,  if  the  acid  soiotioQ  be 
8tron;^fly  concentrated  over  the  water-bath,  the  salt  sopumtcs  in  beavy 
oily  drops  which  solidify  in  the  cry'^talline  form  on  cooliti|r»  By  '*  "" 
Ing  ihe  gait  in  a  small  quantity'  of  water,  and  leaving  the  aolai 
spontaneous  evaporation,  it  is  obtained  in  lar^c  rliomlioid^  ci 
meltinif  at  62^5^,  into  a  trani^parent  liquid,  which  at  .>7^  solidifiiii  io 
crystal  line  mass.  The  salt  whew  moro  strongly  heated,  dellain^tcs  liki? 
mutnre  of  nitre  and  charcoal.  It  dissolves  readily  in  water,  lesa  e».'di 
in  alcohol,  and  i^  nearly  inBulaUe  ia  ether*  The  doluUoai  bare  on  «d4 
reaction  and  bitter  taste. 
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AntimoniU.  —  Formed,  together  with  the  oxide,  by  the  m4itiil  oxUi* 
tion  of  etibethyl  (p.  81).  The  while  fumes  which  stibotnyl  diirii«e«  ta 
the  air  before  taking  lire<,  consist  nlinot^t  wholly  of  thiii  ootnpoaud.  It  b 
}>re[mred  by  leaving  an  cUiereal  solution  of  fitibothyl  to  erapomte  spc^- 
taneously,  and  disfiolvrng  out  the  eimnltanoonsly  formed  oxide  with  % 
mixture  of  ether  and  alcohol;  the  antimouite  then  remains  in  tbo  fritm  of 
a  white,  pulverulent,  nmorphous  body. —  Has  a  hitter  taste,  and  dissolviei 
in  witter  and  in  alcohol.  The  acjueooa  aolution  prepared  in  the  col^  is 
perfectly  mobile;  but  when  heatetl,  becomes  viscid  like  ^turcb^putc^ aa^ 
uries  up  to  a  friable  niaas  like  porcelain;  water  poured  npou  this  nut 
difiaolvcfl  tbo  ^*n?aler  jart,  but  leaves  a  small  residue  consigtini?  of  aati- 
monic  oxide.  —  Hydrochloric  acid  added  to  the  alcoholic  t..  !  Mtime- 

diately  throws  down  chloride  of  etibethyl;  the  acid  liquid  >  ,  from 

IIm  cfdnride  yields  >vith  sulphuretted  hydrogen  a  precipitate  ui  kcniie»; 
itod  on  mixing  it  with  w*atcr^  a  preeipitato  of  algaroib*powder  is 
obtiuncd.  (Lowig.) 
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unil  wai  foffntfrlf  rff&r^td  by  fJxrtf  h  Schweber,  ai  tikflaaitSbfttr 
rtt  II  to  ujr,  Adi  dii  acid  tnftlofOiu  to  untlnionk  ae&df  tad  ^mittUmg  i 
UM^Mihylf  fona^  of  1  AL  cUiyl  tad  I  At.  uitiiBObf . 
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8tdphanikMnU$.'^\,  SulplinrotUil  hyArogen  yMmX  iiirots^li  a  iidIm- 
iirifi  of  tlio  tMimi)w\U*,  itirowM  down  iliiw  ermiffouna  in  ilio  form  of  n  li((ht 
yollow  proofpiUito  Imving  nn  oxtrontoly  tinplcniwint,  pf«ri«iAUTrit  odour,  iiko 
thai  of  morcftptun*  -  2,  Tlio  compound  im  aim;  forniod  by  a4ldin^  rocunil v 
prc<;lpiUt«d  tor»ulphido  of  antimony  to  a  M^;lution  of  (ytilpliido  of  Mtiimtliyli 
tlio  lattor  iHJintf  in  ox<m;»m,  wlioroupon  tlio  brown  rod  colour  of  tlio  Vvirman 
immodiaU;ty  cnan^cif  to  ti^ht  yollow.  ])riod  oror  sulphuric  acid  it  forrai 
a  fM/wdor  of  a  iKmntSfal  li^lit  yellow  c<dour,  wliicli  chanson  to  brown-red 
at  tbo  boat  of  tho  watordiatb.  —  Wlion  distilled  orer  a  nfiirit-lanip.  it 
yiobU  a  liqnid  diMtiltato  bavin^  alt  tbn  proportic«  of  nulpbido  of  iitibotbyL 
—  Diluto  nulpburic  acid  pourod  ut»on  it,  iio|»arato«  tomulpbifb  of  antimony, 
with  orolutiott  of  nulphurottod  bydrogon,  and  formation  of  nulpbato  of 
itibotbyh 

h^liWa^hfH^  ^  2«0«  -¥  2II0  «  Ac»«bO«,2»()»  ^  2118  ^  %%W. 

Faming  nitric  acid  dccomi>o»o«  it,  witb  omiMion  of  ligbt  and  beat. 
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Offunid^.  Ao*8bCy*.  —  2  At  cranido  of  mcrcnry  and  1  At.  wlpbldo 
of  ivtibotbyl  mixed  in  tbo  Mtato  of  aquoouw  wcdution,  form  Mulpbido  of 
morcury,  and  a  liouid  wliicli  itiftUsH  and  iimcll»  liko  bvdrooyanic  ficid, 
b«bavoi»witb  moialfic  mlift  VtUo  cyanido  of  poiamiium,  and  proliably  tboro- 
foro  c^mtaiuM  cyanido  of  »tibfttbyl.  Hut  it  Iomcm  tboMO  cbaractcr^  in  tbo 
ctmrm)  of  24  bour^,  or  moro  quicklv  wbon  boatod;  and  if  it  bo  tbon  boiled 
witb  noiniAt,  ammonia  i«  ^ivon  on  in  lar^o  (|uantitj^, '— Wbcn  iodido  of 
utilMb^l  in  a<Mod  to  an  alcobolio  woluiion  of  cyanido  of  mercury,  tbo 
morcnno  io<lido  procipitato<l  at  flr^t  rcdiifiolvcM  nftor  a  wbilo,  und  tbo 
n^duUon  vioblff  a  Aalt,  in  entail,  bard,  yellow,  ^binintf  cryMtulK,  wbich 
dbMi»<dro  in  water  and  «lcobo1,  and  probably  conniMt  (/?  a  comoound  of 
cyani<lo  of  «tibotbyl  witb  iodide  of  mercury.  Dilute  bydrocbloric  acid 
a^blml  to  a  «Ndution  of  tbi^  milt,  tbrowM  down  iodide  of  ttwrvAtryf  iind 
formn  bydrooyanio  acid  and  cblorido  of  MtibetbyL  (Li'iwig  k  HaUwomr.) 

SrinicniYLiOM.  —  (C*U*)*8b.  Known  an  yet  only  in  tbo  fonii  of  an 
iodiilc,  which  \n  obtained  by  abiding  iodido  of  ethyl  to  Mtibetbyb  Tha 
iodi'le  oryntalli/zew  in  ion^c  beautiful  noedlc«,  which  arc  camily  soluble  in 
water  and  alcohol  (l/andolt.) 

HrmMMtiYhmttKUVM.  — (CII»WC*lI*)8b,  Obtainwl  an  an  io^lide  by 
mixintf  mtibmethyl  with  iodide  of  etbyb  The  iodido  clo«ely  ro«omble« 
the  iodide  of  «tibmeihylium  (VII,  B2Q).  (LandolL) 
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ETHYLENE:  PIUMAHY  NUCLEUS  C^H*. 


Conjugated  Compounds  eonialnin^  Bwnuik, 
f  Bismethyl.    (C*H7BiH'^(C*H*)'Bi. 

L^wiG  &  ScnwEiZER  (1850).     Ann.  Pharm.  75^  355, 

Brebd.     SilL  Am.  J.  [2],  13,  404;  Ana,  Fharm.  %%  106;  al»fltr.  J.  pr, 

Chejn,  56,341;  Fharm.  Centr.  1852,   445;  N.  Ann.   Ckim.  Fhyi. 

35,  479;  Jahr€»her,  1S52,  601* 
DuNUAUPT,  Chem.  Gaz.  1854,  2,  61. 

BUmnthide  of  Ethyh  BisMethyL  —  DiscoTered  b^  Llfw%  ft  Scbweueri  BtOrt 
fvMj  examined  by  Breed  and  by  Diiabatipt. 

Formed  by  tlic  action  of  iodide  of  ctliyl  oa  bismuthide  of  potaasiuau 
(L?5wig  &  Schweizen) 

Frfparathn,  Bismutliide  of  potassium*  finely  pounded,  and  mtboot 
admixture  of  sand,  ii^  introduced  into  a  ansall  flask;  iodide  of  ethyl  add<*«l 
in  excess;  tlio  flask  closed,  iind  iiiimediatdy  connected  with  a  long 
narrow  distillation-tube  |>assin^  into  a  receiver  eurraunded  with  ice:  all 
these  manipulations  being  performed  as  i^uickly  as  posaible.  Id  a  few 
minutes,  tbe  action  bo^'ins;  the  mixture  becomes  heated;  and  the  exoOM 
of  iodide  of  ethyl  distils  over.  Water  free  from  air  is  then  introdaced 
into  the  flask,  which  ia  immeiliately  clufied  and  boated  in  the  water-liath 
till  the  mass  becomes  soft  and  the  iodide  of  potas-jium  in  dissolved, 
same  operatious  are  repeate<l  with  a  cousiderable  number  of  flasks.  ^^ 
disintegrated  couLenU  tranBrerred  a>9  quickly  us  poesibie  into  a  laift 
fla*k  filled  with  carbonic  acid;  ehaken  up  several  times  with  a  large 
quantity  of  ctber;  llie  ethereal  solution  mixed  with  the  de-aerateil  water; 
and  the  ether  comjdetely  J  instilled  off  in  the  water-hath.  The  bisractbvl 
remains  at  the  bottom  of  the  wuter,  and  is  purified  b^  distilling  it  with 
water  (it  cannot  be  distilled  alone,  without  decomposition),  ehaking  it  ap 
with  a  Muall  quantity  of  dilute  nitric  acid  to  free  it  from  oxide,  and  dry- 
ing over  chloride  of  calcium.  During  all  these  operations,  the  air  mast  be 
carefully  excluded.  (Breed.)  3  lbs.  of  bismuthide  of  potassium  and  1  lb. 
of  iodide  of  ethyl  yield  4  or  5  02.  of  pure  bismethyl  (DiinhauptJ 

Ffoperti^t,     Transparent,  ycry  mobile  liquid,  sometimes  colourleA«. 

but  often  s1it,ditly  tinged  with  yellow.  Has  an  unpleasant  odour  like 
that  of  fttihethyl,  and  its  vapour,  when  inhaled  even  in  small  qoatittty, 
prodncej  a  Ycry  disagreeable  buniing  sensation  on  the  tip  of  tbe  toogM. 
(Breed.) 

Brrfd  (mean)* 
12  C, , 72     »..     24     .„,...,     2440 

PL. .,     gl3    M..     II     70-30 

(C»HYBi  . .., .  ,.     800    ....  100 

*  Unit  tShf  is  pnpKnd  bj  c«rbonUing  nt  a  moderate  heat  a  mUture  of  8CM  pt^  ti 
ibiily  fMMroded  Diamutb  tad  190  pU,  of  tAftar  (r*  pU.  of  bismuth  and  I  pta.  ef  ttfttfi 
(DUnbatipt)  llkrwiiuf  well  pulverurd;  tbe  croHble  U  thrn  heated  in  sucb  a  mAnncrr  aa  IS 
raiie  it  to  a  white  heat  in  Hs1f*anhotir  at  the  farlhe»t ;  after  whirh  iHp  furnace  ii 
and  b'ft  (o  cooL  The  alloy  of  biainuth  arid  pota&sium  la  found  at  the  bottom 
trui^iiile  in  the  f<irm  of  m  aiUrr. white,  er}iit«jihif!  button*  It  ia  rcrj  foilblr,  Slid 
t  ioa  or  cTsn  iifsid  sfter  oooliog.  (Soe  al$g  IV,  444.) 
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DecompoiUiom,  1.  Bismethyl  heated  alone  in  a  retort^  Wgiiia  to  bdil 
ftt  50°j  giviug  off  a  gas  free  from  bistiiutli,  wLicli  buriis  witli  a  clear 
flame^  while  iiietalljc  bismuth  separates  out  in  the  retort.  If  the  he;it  be 
continued,  the  tbormometer  rises  above  160^,  and  continues  to  rise  till  a 
autlden  and  violent  expluaion  takea  place,  which  shattera  the  apparatus. 
(Breed.)  Decom position  Wgins  between  32^  and  42^»  and  explosion 
takes  place  at  150  \  (Diinbaupt.)  The  dilute  ethereal  golutiou  is  also 
decomposed  when  left  to  evaporate  in  the  air,  Icavio;^  a  white  residue  of 
hydra  ted  oxide  of  bismuth  (Diiahaupt),  —  2*  Bismethyl  exposed  to  the 
air  gives  off  thick  yellow  vapours  and  takes  fire  with  sli^,'lit  explosion, 
diffusing  a  dense  yellow  smoke  of  bismuth-oxide;  this  etlect  is  best 
ehowu  by  moistening  a  piece  of  filtering  paper  with  the  liquid  and 
exposing  it  to  the  air.  —  3*  Fuming  nitric  acid  decomposes  bismethyl,  with 
explosion  and  vivid  combuition*  —  4.  Bismethyl  burna  in  chlorine  gas 
with  separatitm  of  charcoal,  and  takes  lire  in  contact  with  bromine.  In 
general,  its  reactions  resemble  those  of  stibethyl  (Breed.)  —  5.  Bismethyl 
added  to  solutions  of  metalHc  salta  {e*  g^  to  nitmte  of  silver  or  oorrosive 
sublimate)  does  not  fc^iniply  throw  down  the  oxidoj  but  is  itself  decom- 
posed.—  On  adding  an  alcoholic  solution  of  bismethyl  to  a  not  too  dilute 
solution  of  protochloride  of  mercury,  the  former  being  poured  slowly  and 
with  constant  stirring  iuto  the  latter^  a  very  lar^^e  precipitate  of  calomel 
is  immediately  obtained,  and  chloride  of  bismuth  and  hydrochloric  ether 
arc  donbless  formed  at  the  same  time.  But  if  the  process  be  reversed, 
and  a  hot  dilute  alcholic  sulution  of  corrosive  eublimate  be  poured  In  a 
thin  stream  and  with  constant  stirring  into  a  dilute  alcohcdic  solution  of 
bismethyl,  to  which  a  few  drops  of  hydrochloric  acid  have  been  added  to 
prevent  separation  of  uxido  of  bismuth,  no  precipitate  is  formed  at  lirst; 
but  after  some  time  a  bulky  precipitate  appears,  which  however  is  again 
completely  diasoIvt?d  if  tho  liquid  be  heatetL  The  reaction  is  terminated 
when  a  drop  of  the  liquid  no  longer  produces  a  white  precipitate  in  a 
eolntion  of  corrosive  sublimate;  by  a  little  care  it  may  be  arranged  that 
neither  liquid  shall  predominate.  If  the  liquid  be  then  heated  on  tho 
water-bath  till  it  becomes  perfectly  cl^Dar,  separated,  if  necessary,  from  a 
amall  q^uantity  of  metallic  mercury  by  decautation,  and  then  left  to  cool, 
light,  crystalline,  silvery,  iridescent  lamina*  Rcparate  out  and  gradually 
fill  the  whole  fluid.  These  crystals  consist  of  Chlonde  of  Uijdmrgethyl 
Hg*AeCl  (p.  93);  the  solution  from  which  ibcy  are  deposited  contains 
Cldoride  qf  Bu€thjl,  BiAcCl*  (Diinhaupt): 

4UjjCl  +  BiAe^  =  2(Hg»AeCl)  +  BiAeCls. 

Combinatmu.  Bismethyl  combines  with  Sulphur,  lodinej  Bromine^ 
iicr,  but  the  compounds  are  less  stable  than  those  of  stibethyh  It  is 
quite  insoluble  in  Wakr,  sparingly  eoluble  in  ether,  but  dissolves  readily 
in  absolute  alcohol.  (Breed*) 

Bismethyl  and  Sulphur,  —  The  sulphide  of  bismethyl  has  not  yet 
been  obtained  in  the  separate  state.  When  an  alcoholic  solution  of 
bismethyl  is  boiled  with  fiowers  of  eulpbur,  sulphide  of  bismuth  soparatea; 
if  the  liquid  be  filtered  whilst  boiling,  it  deposits  a  small  quantity  of  a 
yellowish  brown  powder  which  appears  still  to  contain  organic  matter. — 
An  ethereal  solution  of  bisnietbyl  saturated  with  sulphuretted  hydrogen 
and  left  in  a  loosely  stoppered  bottle,  deposits  crystals  of  BiS'  having  the 
metallic  lustre,  —  Bismethyl  which  has  been  long  exposed  to  tho  air 
under  water,  gives  with  sulphuretted  hydrogen,  first  a  yellow  and  after- 
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-£  .r/»^-..  / '  :  .'.:"  .-..i.  —  "^l-"!  :-:«i-z.-e  is  ^L£-»i  :o  aa  alcoholic  sola- 
'Li-.n  .:'  >r.:':-_T..  ::^a:  -•  r~:_"rL^T-i-?  ^: ^•. or  :fi2ii»  :>>iiixe  disappears,  and 
:•!  :.:  . '  :--- -1.17.  -j  :.rz:ei      .j_^  -i-iaLZKi-^l  is  les  «sible  than  iodide 

:..L:-r  .:  ._r::ii-^  Hariri  :^i  .■;-  3r«-:'L  — ^Hiesi  iodine  is  added  to  an 
air-'.-i  t..:i.  -  f  :.r-f---.  rll  :.-  cti  ir  0  I.cger  dLsappean,  a 
z,\^'.-:7  .:  :."Z'.izL:  IT:  f.m-r-  «.:ci-?  -^iloh  reoaui  in  eolation  vLile 

'-r.'-?.  ^-7--'^"': .- V  ^'  "  -  •  -"--  T  ^".'r  J^^/*^:  I*' *n  alcoholic  solution 
c:  i-.'Li-r ':»7  i-ii-ri  :.  1-  zzl^y.-ili-.i.'.l:  **:I:;i:n  tf  bismethTl,  till  the 
ci:l.ir  .:  :1*  l.^Lz-i  '.•^•s-z-s  :;  l»r  r^maze!:;-  and  a  small  qnautitj  of 
v^:r:r  f.-s  ::i^-  i.;:-L  i-  jjU'.ry!::;!?  f  rfi::pi:ate,  fomeuoies  yellowish, 
*::::•:::=•==  r^i-1-!:.  ii  -.I'l^-i  ::^-z.  If  i:  t^  tlica  filtered  and  a  tolertblr 
lirj>  j-i-int.Tj  ..:  :..i.2i  ilivi  ::  ile  £!:race.  an  amorphous  rcddiia 
j^V.jrT  tr-.o. :•■-!:'■;  ;*  ijiJz.  jr..ii---e»i-  If  this  be  qaicklj  remored  by 
f  i:n::.z.,  sni  :lf  ilin:^  mii-:-:  cv  C':ri*:is:  stirrio^  with  a  consideiabk 

3-ia:::;:v.  f  --itrr.  a  rei  ^r*:-*.\r::.i;e  •: :  aci'::ilir  crrstals  is  immediately  pn>- 
iice«i. w hi'. ■!.;.•:* Li!-:  n:.:;:  i  •: :; :Iv>r -it'ri.inp.^d  bv l:;At,  and  ninst  chcrelore 
bo  dri':d  ia  iLe  .iirk;  ;:i  azj.!"-:=  l:-i  :•:•  r:o  deeifed  result.  'Diinhanpt.  1 

An  f  >iii..  bivinj  :-  •:■.  nir  ..=;:!■:  n  C-H-Di-I»  or(OHVBi=P  +  Bir  ;;or 
(C'H-y-Bil-  —  B'.-V  li  ti.:j.;L-:i  Iv  iJ  licg  ii>dine  co  a  tolerablj  sirung 
alcoholic  Svluri'ja  lI  i.-;?::>:::.vl,  li'.l  i:*  c^.lour  no  longer  di^ppcar^ 
liitorin::  froiii  cLe  prooiiiMio,  an. I  ril.i;::^  10  the  filtrate  a  large  quaotitv 
of  wa te  r  a t  4 u  = .  A  irja !  I  -  j  v.a:: : i :y  v f  a  ruly-colou retl  iiqu  id  separate:^;  an'd 
if  the  watery  li'iui-i  Le  j-i-^r^  L  Lii"  frmi  iLi?,  a  large  quantity  of  beautiful 
red  nco'lle-sliaptivi  k'tysI-A^  aro  fi.r::".eJ  a?  it  cool^;  these  must  be  immedi- 
ately oollcoto'l  aii'l  Jriei  i:i  ~;:cuo.  —  Tiic  same  com]>ountl  is  fonueJnhen 
bisiiietliyl  is  kft  fc-r  a  c  n:*iIi.nLlIe  lime  in  contact  with  dilute  nilric 
acitl,  aiitl  tbvii  niixed  i^it!i  iuiilo  of  potassium.  —  iSparingly  soluble  in 
water,  but  ili.->olvocj  protry  rea'Iily  in  alcohul  and  ether;  the  solntioui 
liavo  a  pale  yrlKu'  Ofluur.  — The  couiiH/und  heated  on  platinum  foil  gircs 
oir  a  btron;;  yellow  vapour  which  takos  fire  on  coming  in  contact  viih 
flame.  (Dliuhaupt.) 
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itltrr  ioilinr-CDnipounil,  haviii^'  the  formula  (CMI*}'Hi.2C^H*I,  it  contained  in  the 
«ulioiiiil  ruhy.iuluuuil  litjuid;  butil  is  Tc!ry  instable.  (DUnhaupt.) 

nHhjfl  and  liromiM.  —  Bromide  of  bismethyl  appears  to  bo  ibniMd 
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by  adding  bromine  to  an  alcoholic  solution  of  bismetbjl;  tbe  solution 
deposits  bromide  of  biemutb  when  evaporated  (Breed). 

A  compound  baling  the  formula  C^H^Bi'Br  or  BiBr  +  2BiAeM  is 
formed  when  an  alcoholic  solution  of  bromine  is  added  to  an  alcoholic  solu- 
tion of  bismethyl  till  the  colour  of  the  bromine  no  longer  disappears.  On 
mixing  the  liquid  with  water,  a  white  powder  is  thrown  down,  and  the 
liquid  becomes  acid.  The  powder  when  dried  contains  68*88  p.c. 
bismuth  and  26*88  bromine.  [These  quantities  do  not  at  all  a^ree  with  the  above 
formula,  which  requires  71-23  Bi  and  90G  Br.]  —  The  acid  solution  treated  with 
sulphuretted  hydrogen,  yields  yellow  precipitates  which  soon  turn  brown, 
and  have  the  composition  (C*H*)'BiS»  -f  2J3iS^  (Diinhaupt). 

N Urate  of  Bismethyl.  —  Bismethyl  dissolves  readily  in  dilute  nitrio 
acid;  and  the  solution  when  first  formed  contains  nitrate  of  bismethyl,  but 
when  evaporated  leaves  nothing  but  nitrate  of  bismuth.  (Breed.) 


IBisethyl,   C*H*,HBi=:C*H«,Bi. 

DuNHAUPT.     Chem.  Oat,  1854,  261. 

For  the  formation  of  this  compound,  see  page  87.  It  combines  with 
oxygen,  sulphur,  iodine,  bromine,  &c.  in  the  proportion'of  1  At.  bisethyl 
to  2  At.  0,  S,  &c.;  but  the  compounds  are  very  difficult  to  obtain,  in 
consequence  of  their  great  proneness  to  decomposition.  The  iodide  is  the 
only  one  that  is  at  all  stable;  and  even  that  can  only  be  preserved  when 
perfectly  dry  and  in  the  dark. 

Oxide.  —  C*H*BiO'.  —  A  solution  of  iodide  of  bisethyl  in  aqueous 
alcohol  yields  when  mixed  with  ammonia,  a  yellowish  white  precipitate 
of  the  hydrated  oxide;  potash  likewise  throws  down  the  same  precipitate, 
but  redissolves  it  in  excess.  If  the  precipitate  formed  by  ammonia  be 
immediately  collected  on  a  filter,  washed  several  times  with  absolute 
alcohol,  then  pressed  and  dried  in  vacuo  over  oil  of  vitriol,  it  appears, 
when  examined  under  the  air-pump,  to  be  an  amorphous  yellow  powder; 
but  as  soon  as  it  is  brought  from  the  vacuum  into  the  air,  it  ignites  and 
fives  off  a  dense  yellow  vapour.  — This  oxide  appears  also  to  bo  formed 
by  the  spontaneous  oxidation  of  bismethyl,  that  radical  being  first  con- 
verted, with  elimination  of  2At.  ethyl,  into  oxide  of  bisethyl,  and  ulti- 
mately into  hydrated  oxide  of  bismuth,  BiO',3HO. 

Sulphide.  —  Obtained  by  treating  the  iodide  with  sulphuretted 
hydrogen. 

Sulphate,  —  By  treating  the  iodide  with  sulphate  of  silver. 

Iodide.  —  C*H*BiP. — When  iodide  of  potassium  is  added  to  tho 
solution  of  chloride  of  bisethyl  obtained  by  treating  corrosive  sublimate 
with  bismethyl  (p.  87,)  tho  liquid  acquires  a  yellowish-red  colour,  with- 
out becoming  turbid.  On  adding  water  till  turbidity  is  produced,  then 
heating  the  liquid  on  the  water-bath  till  it  becomes  perfectly  clear, 
and  allowing  it  to  cool  gradually,  the  iodide  of  bisethyl  separates  in 
beautiful,  golden-yellow,  six-sided  laminsB,  which  must  be  pressed  between 
Uottisg  paper  and  dried  in  yaoao;  they  then  possess  a  perfect  golden 


•0  ethylene:  fhimary  nucleus  cm', 

lustre.  Scarcely  soluble  in  water,  and  spariogly  in  ether,  to  wbi 
imparts  a  f»ale  yellow  colour;  but  dissolves  pretty  readily  in  alcohol  i 
when  hydratcd*  Stable  when  kept  in  thts  dark  and  perfectly  dry;  but  i 
it  be  left  for  some  time  uudor  the  niother-lionor,  which  still  contAini 
excess  of  iodide  of  potaaaiiiTii,  the  red  crystals  disappear,  and  are  ooa- 
verted  into  small,  biack,  metallic,  crystalline  graouleti  of  iodide  of  bis- 
muth^ BiPj  the  supernatant  liquid  retaining  a  strong  yellour  colour. 

DUnhuupt, 

4  C 24     ....      4*$7 5-21 

5H. „„.„....        5     ....       101     1*35 

Bi. 213     ....     4311     41-96  to  42-49 

2  1    „„....„„„,,... 252     ....     51'0l     „.    .     50*20    „    51-60 

C^H^BiP 494     ,_  lOOOU 

Chhrtde,  —  Contaitied  in  the  akobolic  solution  obtained  by  tlia 
action  uf  biaethyl  on  protochloride  of  mercury.  The  solution  evaporai«ct 
oil  the  wjLter>bath  to  a  small  res^idue  remains  perfectly  transparent;  but 
on  cooling  a  siimll  quantity  of  chloriiie  of  bydrargetbyl  separates^  aod 
nitist  be  got  rid  of  by  fillratiou.  On  leaving  the  filtrate  to  evaporate 
spontancouj^ly,  cry^tal8  aro  obtained,  consisting  in  all  probabilicy  of 
cnluride  of  bisetbyl.  They  do  not  howeTcr  di&isolve  completely  in  water, 
but  leave  a  white  powder.  Iodide  of  potassium  added  to  the  diiisolrcil 
portion  throws  down  iodide  of  bisetbyl. 

Nittrtie,  — Obtained  by  adding  nitrate  of  silver  to  the  solution  of  Uii 
iodide,  (DUubaupt.) 


1  Zmcethyl  or  Zmcethylium.    C4l''Zu-C*H*,ZnH=c^lu,Zu. 


rhiL    Tram,     1852;    vid,    also    Memnin   citMl    OA 


Formed^  together  with  iodide  of  zinc  and  free  ethyl,  when  granulated 
sine  is  heated  with  iodide  of  etLyl  iu  a  sealed  tube  (VIL^  171;  ViU^i 
J*I8,  aci): 

Crnn    »   2Zn  -  Zol  +  C*U*Zo. 

On  opening  the  tube,  a  quantity  of  gas  escapes,  after  which  the  j 
oth^l  may  be  distilled  at  a  gentle  heat  in  an  atmosphere  of  hyi 
aiul  noUected  in  small  glass  bolbs  terminntiiig  in  capillary  tubea. 

Trans|Mircnt,  colourlesij,  btrongly  refracting  liquid,  having  m  pocttUir  ^ 
pungt*nt  odour. 

dt/cu/a/ton. 

4C  ^,»,M..«M.,«.....»...    U'%       » M'2t 

»H H        «1^ 

gn        38*2        52'6l 


C«H*Zn 61-2 


10000 


L 


Jlinc-ethyl  resembles  rincmetbyl  (VU.320)  in  its  clieniical  reart 
^  less  energetic.     It  oxidises  in  the  air,  but  does  not  tako  firo  g^ 
4y,  unless  a  considorablo  qnontity  of  it  bo  eipoBod  to  tJio  air. 
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onntoct  with  water,  it  is  imroetliately  re«olyed  into  oxide  of  Eino  and 
hydride  of  ethyl: 

Cm»Zii  +  HO  «  ZnO  -f  €*W,U. 

When  left  to  oxidize  slowly,  it  forms  a  white  amorphous  oxide.     Com- 
bines also  directly  with  iodioe,  bromlue,  and  clilorino. 


I 


H  Conju^afed  Compounds  containing  Tm:  StannethijU, 


Fbankland.  Phil  Trans.  1852;  Phil.  Mag,  J.  [4],  5,  239;  Ann.Fharm, 
85,  329;  J.  pr,  Chem.  58,  421;  abatr.  Ckcm.  JSoc.  Qu.  J,  6,  57; 
JoJiroiher.  1 852,  569. 

Caboubs  &  KicHE,  Oompt  rend.  35,  91;  ImtU.  1852,  229;  Ann^ 
Pharrn,  84,  333;  Jahresber,  1852,  576. 

Ldwio.  MiUheeh  d,  natur/orsch.  Gesdhch.  in  Z'tindi^  Oct  1852;  J,  pr^ 
CJiem.  57,  385;  Ohm.  Gaz.  1853,  101,  126,  WW,  170;  abstr, 
Ann,  Pkarm,  84,  308;  ^V.  Ann  Chim.  Phtjs,  37,  343;  iV^  J, 
Pharm.  23,  234;  JahreaUr.  1852,  577. 


I 

i 


Frankland  obtained  staiinetbyl  in  the  form  of  an  ioJide,  C*H*Sn,I, 
by  the  action  of  tin  on  iodiilo  of  etbvl,  under  the  infliieiico  of  lijL'bt  or 
heat.  The  same  product  bajs  been  obtained  in  a  similar  m;inner  by 
Cahoar«3  and  Riche;  find  Lowi^,  by  acting  upon  an  alloy  of  tin  and 
eodinni  or  potaaaium  with  iodide  of  ethyl,  has  obtained  the  same  radical, 
together  with  several  others,  partly  in  the  free  statOj  partly  combined 
with  iodine,  viz.  : — 


Stwuietiijl    „„ 

{-stannethyl  or  Methylene-fitaiinethyl 
J-stannethyl  or  Etbykrie-ataiinelh)l 
l^staQnethyl  or  AcetO'Stanuethyl 
{-stttimethyt  or  Metbylo  slumietliyl 
{'StmmeLhyl  or  Etbylo-ataaneUi)!    ,   . 
|-«t&nuethyl  .... 


C*H*Sn-AeSa 

,...  Ae^Sn* 

.  .  Ae^Sn* 

.  Ac»Sn» 

.„.  Ac*Sn* 

...  Ac*Sn« 


Lowig  regards  these  compounds  a^  analogous  to  hydrocarbons. 

For  the  fitmnltnneous  formfttion  of  the  rndicab  and  their  iodides,  Lowig  sn^ests 
the  ttrofoUowing  explanations !  (1.)  Iodide  of  ethyl  and  stanmcle  of  Bodiuoi  first  form 
kUnnethjl  and  iodide  of  sodium  (Ldwig  ascertiutied  that  no  iodide  of  tin  is  fortned);  ihe 
statiDtfthyl  then  ncti  upon  Hiiother  portion  of  iodide  of  ethyl,  forming  iodide  of  atonn- 
ethyl ;  aud  the  ethyl  thna  s«t  free  combines  with  the  eice^s  of  tin,  reprodui  ing  stanncthyl. 
Whether  tbe  iodiJe  of  stannethyl  i^  reduced  or  not  and  the  stuimetbyl  contained  in  it  set 
liree,  depends  upon  the  g;reater  or  jsmaller  quiintitj  of  sodium  prenent,  —  (2.)  Tho 
reactioo  takes  place  between  2  At.  iodide  of  ctbyl,  2  At.  tin,  and  1  At.  soditim. 

2Cm=^I  +  2Sa  +  Nil  =  C*H*Sn  +  CHPSnl  +  NbI, 

the  iodide  of  stannelhyl  hcing  wholly  or  partially  reduced  accorditif^  to  the  excess  of 
sodium  present.  Other  proportions  between  tbe  qnantitieH  of  the  acting  substances  glTO 
rise  to  the  formation  of  the  other  stannethy Is  and  their  iodides* 

Phosphide  of  tin  and  iodide  of  ethyl  yield  Iodide  of  staimethyl,  iodide 
of  ineLhylcne  ^taiinethjl,  {C^H*)'Siri,  and  one  of  the  lM|nid  iodidea 
obtained  by  Lowig  (p.  94). 
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PrfT-'j^^fs":-^.  Grrc*n.?f.T  J  f:  23ip»..''. —  Stuude  of  sodimn  prepmred  fcy 
fz.ilzLz  0  jone  ^f :':;  tr!:!  :  j:.  :f  «»;.i;m*  1*  fadj  pnlTeriaed,  and  mixed 
yp-lih  o-:j;ni-sii;-  in  iL-  jr.j". r::.i:  ^.•i  1  f«-  of  iheallojto  1....1A  pta.  of 
eati.:  il-:  ii.:i:-re  :-!:i:!T  i:.ir;»-u«si  irw  m  onmlier  of  gImsB  fluki  of 
3  cr  4  oui:-:x^  «.T»a:::T:  i:Li  a  ci:ii.:i:T  :f  :i>i5de  cif  ethjl  added,  mfficient 
tv  f:m  a  :L!:k  :  i;^-;^:  ;l€  fi^k  ii  :lrr  t tI^jlIt  «2iakeB«  and  a  distiLlalion- 
tols?  lI-j:-:!  :.  ::.  ill  i:::.-  vJZLT^frce*  in  a  few  niinntea,  and  u 
c:r:j  l£:-:i  -.'l:  n :>-  : -i"'i-J  i:i  Tr.v.r.:.-  's  U>e  all>T  is  richer  in  sodiun. 
Tie  Lei:  wL:,L  ::  cr-':!.!-*  :?  5_~;^-i.;  i>  caiife  tbe  excess  of  iodide  of 
c:LvI  !;.  d:?::I  ever.  -::.:  t^LM.  zlx  ts^Si  wbilejet  warm  is  closed  a]^ 
t:jL::  :.:':•: r  :h--  :iL:x:-r-;  lis  o.Vr-i,  li-:  :r?a:rjein  wiih  iodide  of  ethjl  is 
rvcewe-i.  --Itle  sa:::"?  j-.-ri::.!:*  rt'T-ra:^  ;:I1  a  sample  of  the  contents  of 
the  flifk  no  K-rrcr  iixi^  c5  Lrdrv-ppn  wbea  librown  into  water.  The 
dry,  Ju«Ty.  t^II.  vl^b.  suiiklzr mas?  vl'siaed  in  this  manner  from  serenl 
fia£k%  is  iL'ln  trxLifcTz^i  :o  a  t<.:ile  f  Hei  wiiL  ether  (from  4^  to  5  poncds 
to  the  c9c:oai5  vf  16  £^ks^ .  lef:  lo  siasd  for  an  hour  or  two,  and  fie- 
qnentlr  <hak-:r[;  zficr  vLIoI:.  :lio  dark  biv^^wn  etheieal  eolation  ispoared 
into  a  Wtle  dilcJ  viih  C3krt^.n:c  acid,  and  iefk  to  stand  for  half  an  hoir 
or  an  hoar.  wher>Lrspo3.  especiallr  if  ihexe  were  anj  air  in  the  hottley  i 
brown  sub^tauce.  which  dries  up  in  the  air  to  a  white  inodorona  maa^ 
separates  cut.  Tbe  e:h>:nc<kl  S':!u:::n  cv:~:a:zis  five  or  six  oij^anie  radicals 
end  a  cuxLlor  of  i«.-i:=CH.^:i:ip:cnd5.  the  q::ancitj  of  the  latter  heiog 
greate&t  when  the  £ask  doc?  net  contain  anj  usdecompooed  iodide  oi 
eodlam. 


General  Pr^'p^rtUs  of  the  Stinnetk^li,  —  These  compounds  an  at 
ordinary  tempo  rat  un:5.  viscid  l:quld:«.  like  tcrpitntine  or  paJm-oil.  They 
have  a'fuiuc  oJour  like  tLa:  of  rv:::en  fruit,  and  when  robbed  betweeo 

the  tiii^'.Ts.  impiirt  a  ?!r\.i:^'  >i::ell  ».:  tin:  their  taste  i*  disagreeably  sharp 
and  buru-Ei:.  They  are  ii:>«.Ii;bie  ii:  wr.ter  and  exhibit  no  adhesion  toil; 
in-olcble  or  spariii;:ly  s-.-Iu*.-:^  in  uU- 1:-],  bu:  dis^i.' I  ve  readily  in  ether; 
tht-ir  i«)'ii«Ies  are  n.'.idily  <..IliIIo  ia  aIo«  L«  1.  even  when  hydruted.  TLo 
fetanr.eiiiyls  do  not  tdke  tire  ^i■.:::i;!:eoll^ly.  or  even  fume  when  exposed 
to  tise  air;  wh«.u  ict  on  tir\\  tli-y  liiru  with  a  very  Iri^ht  flame,  emitting 
tpark*  ai;i]  «Iiifi:.^:rj  a  li.ifk  vl.iio  vapiMir  of  star.nic  oxide.  When 
tlir  « tL»:'real  S'ilut:t.n  of  il.^^ro  n-.«I:cal-  is  loft  to  evaporate  in  the  air, 
tLoy  «  xi'iize.  s-  n.o  of  ili-.m  bviiri:  converter.!  into  white  anior|«hoiis 
ji'.wili.rs.  ctlicr-?  uWj  syrujy  Iii|i;i«l^  which  cry?talHze  after  a  while.  The 
fijriM  r  '.xiit-  iiri-  ii»^arly  in-. liorciis;  ii;s*.'luble  in  water,  alovhoU  and 
ciLt.r.:  f-nji  cry-tallizaMo  calts;  an* I  are  |'rec:|»itaied  from  their  solutions 
by  ;ifi.n.  .la.i;  —  iLe  latter  have  a  very  j»uwerful  odour  like  that  of  oil  of 
niil.Tt.ir'i;  •!  .-.-olv*-  fpariuirly  in  water,  but  readily  in  alcohol  and  ether: 
form  li'j'Jid  hal'/i'd  com]M.uu(U:  Lave  very  stroug  l<Lsic  properties;  and 
ec[.arat<:  itmuionia  from  it.:  saltc.  —  AH  the   stannetliyU  tase  fire  and 

•  T'#  i-fjare  t!.!^  il'-y,  fj  |,»j.  of  tin  w^*  fu>e«l  in  an  carthfo  craciblc.  I  pC  of 
loHiiini  •'  ii  i..'/i<ff#-r.i'd  «;fli  rr...k-oil  added  br  small  portions,  and  the  mixture  well 
■Cirrrii  -Ai':*  arj  i.-.^n  \tA.  Thf  <m.ili  quanttCy  i-f  naphtha  adhering  to  the  todiua,  takes 
f  rr,  ariil  ri.r  ^\-*-%  pr  (!':rril  i.r  the  ci}u:bu«cicn  prevent  the  acce»  of  air  to  the  miitve. 
liir  n.ii'iir**  xi.rn  ti.i.WA  f'.rius  .1  •'ilTcr-wliite.  crystalline  alloy,  eabier  to  pnlvcriic  lad 
Ii ««  '.i.il.i  If  fhin  rl.o  corn 'poo'lins;  all  )t  of  potassium;  it  mast  be  preserved  ia  a 
•ii.Il^rri!  t.ii'tli:  r.Ufil  bp  with  ffiurti-aanJ.  —  Tlie  alloy  obtained  by  fosia^  3  or  4  pCi. 
«f  tin  with  I  pt.  of  iodinm  dilatci  considerably  in  solidifying,  often  braakiaff  the 
«v  ibic,  TUe  (brucr  tUuy  if  by  far  the  more  conTcnient  for  preparing  tba  iTiiaMn  if 
|1. 
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explode  on  tlie  addition  of  a  faw  drops  of  fuming  nitric  acid;  with  diluto 
nitric  acid,  tlicy  give  otT  Bitric  <jxide,  and  are  converted  into  nitrates. 
Thoy  exhibit  generally  tlie  chai-UiCtor  of  electro-positive  metals^  uniting 
reiullly  with  iudiue^  bromioej  chlorine,  ^c;  the  uuioti  with  broiniue  and 
chlorine  is  attended  with  nioniciitary  comhugtion.  Witli  hytlracid?,  e.^., 
with  hydrochloric  acid,  they  evolve  hydrogen  and  form  haloYd  salts. — 
The  etnere;il  solniton  of  tlio  stannetliyla  added  to  an  alcoholic  solution 
of  nitrate  of  silver,  immediatoly  throws  down  metallic  silver  in  the  form 
of  a  black  powder;  the  iodides  form  a  yellow  precipitate  of  iodide  of 
silver.  (Ldwig.) 

Sep/imtion  of  the  indtvidnal  radicals.  — a.  The  ethereal  solution  was 
mixed  with  j\  to  -^^  of  absolute  alcohol  and  the  rKpiid  distilled  over  the 
water-bath.  After  all  the  ether  liad  pas^^cd  ovcrj  there  roniniiicd  in  the 
retort  a  dark  red,  nearly  black  masa  (A),  of  the  consistence  of  turpentine, 
whitdi  wag  a  mixture  of  several  stannideaof  ethyl,  Tlie  hot  alc^4iolic 
solution  decanted  into  a  vcsael  tilled  with  carbonic  acid  deposited  rifter 
24  hourn?,  a  yellow  oil  (B), — ^  To  the  alcoholic  motherdi<pior  from  which 
this  oil  had  been  depositeil,  water  was  added  drop  by  drop,  till  a  sample 
of  the  liquid  no  longer  reduced  an  alcuholic  solution  of  nitrate  of  silver, 
but  threw  down  a  precipitate  of  pure  iodide  of  silver;  a  colourlee?  oil 
(C)  wa5  then  deposited.  —  The  roniaining  alcoholic  liijuid  (D)  contained 
nothing  but  the  iodides  of  the  stannethyls. 

The  masa  A  dissolved  bat  sparingly  in  alcoholj  even  at  a  boiling  heat, 
and  separated  out  agaiu  completely  on  cooling;  The  dark  red  ethereal 
solution  became  colourless  on  the  addition  of  a  small  fiuantity  of  alcohol, 
and  deposited  a  black  greasy  masSj  probably  coDtuiiiing  the  radiciil 
(C*H*)*Sn*.  —  The  decolorized  ethereal  solution  evaporated  out  of  contact 
of  air,  left  a  nearly  colourless  viscid  liquid  of  sp.  gr,  1-G54,  which 
dissolved  readily  in  ether,  and  was  gradually  hut  not  completely  preci- 
pitated by  alcohol     The  compound   thus  precipitated  was  Slanneihi/lf 

The  yellow  oil  B  separated  nftcr  a  while  into  two  layers,  the  lower  of 
wbich  consisted  chiefly  of  stannethyl.  The  upper,  green  is  !i  3^0!  low, 
^m^id  stratum  was  dissolved  in  ether  and  shaken  up  with  strong  potash, 
^Hlereupon  a  thick  black  mass  separated,  containing  stannetliyl  and 
jteetoslanHctht/l  (C*H^)^Sn*.  The  ethereal  solution  still  contained  the 
same  two  radicals,  which,  after  the  ether  was  evaporated,  remained  in 
the  form  of  a  colourless,  oily  liquid.  On  converting  these  radicals  into 
iodides,  dissolving  the  iodides  in  alcohol,  and  leaving  the  solution  to 
evaporate,  tlic  iodide  of  acctostannethyl  crystallized  out  first,  and  then 
the  iodide  of  stannethyl. 

The  diflorent  portions  of  the  liquid  C  were  more  fluid  and  volatile, 
the  later  they  were  separatetl  out  during  the  gradual  adilititm  of  water. 
The  first  portions  cmisistcd  chietly  of  statinethyl  ;  the  latter  portiong 
yielded  syrupy  iodides  havinij  a  very  ofiensivo  odour,  and  these,  after 
standing  for  some  time,  yielded  rhombic  crystals  of  iodide  of  Ethyknt" 
danndltyl  (C*H*)*Sn*.  —  The  Ryrupy  liquid  separated  from  the  crystals 
contained  several  volatile  iodiiie-convpoiiuds,  which  could  not  be  com- 
pletely separated  by  fractional  distillation  with  water.  The  first  and 
more  volatile  portion  of  the  distillate  was  decomposed  with  recently 
precipitated  oxide  of  silver;  and  the  strongly  alkaline  alcoholic  liquid 
filtered  from  the  iodide  of  silver,  left,  when  evaporated,  a  few  manimcl- 
lated  and  a  large  number  of  prismatie  crystals^  consisting  of  the  hydrated 
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oxidoR,  the  former  of  E tJiylasiannefhyl  ((yH*)'Sn\  tho  latter  of  Melk^ 
MfitNtift/ii/f  (('*lI'')'Sii'.  The  more  viacid  portion  of  the  distillate  wbicb 
afterwards  panscd  over,  yielded  bj  similar  treatment  a  small  number 
of  I  ho  prinniatic  and  a  large  number  of  the  mammellated  crystals.  Tbe 
Mifparation  of  tlio  two  radicals  is  rendered  more  complete  bj  conrerting 
thftiii  into  Hulphates,  the  8ul[)hate  of  cthylostannetbyl  being  less  solaUa 
ill  iilrohnl  than  the  sulphate  of  methylostannetbyl. 

The  solution  D  contained  the  iodides  of  the  radicals,  in  qnaotity 
viiryiii^r  urcor4li)ig  to  tho  composition  of  tbe  stannide  of  sodium,  and  tbi 
ri'liitivr  (|ii:intitic*8  of  the  alloy  and  of  iodide  of  ethyl  used  in  the  preps- 
mtiiin.  All  alloy  of  1  pt.  of  sodium  to  G  pts.  of  tin,  mixed  witb  an 
o<|iial  w4M^ht  of  (|uartz>sandy  and  added  in  excess,  yielded  no  iodides, 
hut  only  tho  froo  nuIicaU;  but  when  alloys  were  used  containiuj^  a  larger 
lu-nportion  ttf  M>diuni,  and  the  iodi4lo  of  ethyl  was  added  m  excest, 
nil  I  III  CN  tif  tho  ratlicals  were  always  formed.  Some  of  these  compoanJi 
woro  iTy>talli7..ihK\  and  after  exposure  to  the  air  for  some  time,  inndA- 
rmii;  iithor^  woro  liipiid,  p.Micrally  oily,  and  had  a  powerful  odour.  The 
fiiriurr  won*  sonirtimos  formed  in  such  quantity,  that  they  partly  sepai- 
ralod  in  I  ho  orvitlullino  fonn,  toj^ethcr  with  the  radicals,  from  the  etben- 
nlooholio  Nolution  (p.  :K^^:  after  tho  distillation  of  tbe  cthor,  they  niST 
In>  m*  para  tod  fmni  tho  radicals  by  their  solubility  in  cold  alcohol, 
tioiu'ially.  howovor.  thoy  roniaincd  in  bolutio-*,  and  were  then  found  io 
llio  aloiilinlio  li«]uid  P.  from  ^xhich  tho  radicals  had  been  precipitated  bj 
llii«  >:iadiial  addition  of  water.  This  liquid,  abandoned  to  spontaneou 
o^Mpoiation.  I'roqr.ontly  yioldod  at  fin>t  small  hard  crystals,  sparinglj 
^itliiVloin  aUvhol,  and  sofvincir^  in  taMos  fmm  the  hot  alcoholic  sol  ot  ion: 
ihi'so  oooMNtod  ot  i»>ilido  of  .l/f :.•'-«? -AM ;iWff/«v/,  (C^H'^'Sn'I;  afterwards 
II  o«>hM.iofaMo  nuinbor  of  niwilo-^hapcd  cry^aU  of  iodide  of  aceto- 
»t:«niii'tli\l  oMuntilv  sop.initNl  i:i  «:oii.ito  i:roupe«:  and  after  complete 
oxmsMJii.^n.  thnv  ro'.uau'.od  a  f.;;..;  i:*.a>*,  .M-moiimes  comparatively  this, 

\:  ibi>  iiquiJ  ma«is  in  alcohol,  ablating 
.:i;»-  iv.:  o-s:.:  ly  of  water  to  H^parate  tbe 
Ti  .'.  >/.u;:i-r..  rhi<mt<ic  tables  of  iodide  of 
.  :•..  j'li-  ri^.iiji",  whi'*?:  i>ii«ie  of  methylo- 
•>:rtr.ri:':.y*  ?>:n^:ced  in  the  oily  liqaid; 
:.^i  v.ivl  i.o.it   c>:  njtnneihrl  in  eolation. 
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:  i  .  . .  :f  r  aided  as  lonj: 
■  '  -  '..  j.'.:T  i»'r.  i":  ;bo  liquid  u 
..;>;..:•.  ..f.  Tbe  ioditles 
.  .•■  ^-  .'  .  .  \  .*■*:.  \  :  ,  •  .  !»..•  .1  ■  •:  s8.'l:'..i.  wi:h  pwenllf 
s  •  ■  •  .  \  '.  .  »  ».  1.-  •  .V  *  t  :.^!.:^..  n  :i  fc-..i...:  Tbe  re^It- 
.    -v  f.   »^  ..»  .      .      »     %i  .  :^::.:  :•:  ;iy'.  air   ft.Jublo  in 

■  '  '  *".  ,.      >'        >.      -.  ...  *   ..-.     !>...  .   .-.     !.!'..  ^:  a*Min  wjih  ibe 
*.  .    •    s  \  '.     I  ..;■    V  .  vi  <  ;  X    -r  liT  •!•.•.   lift-  alc^i^Iic; 

■  •.  '      i  •■   ••.      .  .        »    ,\..    •   '.I         .-;».  >    I    ^LiTti  ltSc  acid  pre- 

■— .»  •     I    .  ...»  .      .1.    V,  I'll..  •.•-   ..■   iT«!  - ! y K»u&£i)eibyl  and 

\  *.%••• « <  .•  ).^     «  )  •. )    ,.  ^x,«.     -<  ..I     r  \  ^ivti:^ppia»  c^ajv^auoSt  iiv 

i^nn.  >x  t>s'.^^  ^   >••  SM.    iK  7-n-f  fit. >-  r.«Mti««^k'vML  a  akcboL  ana 
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decomposecl  w^itH  an  exactly  cqnSvalent  quantitj  of  baryta-water;  and 
the  soliitioDs  of  tlie  pure  oxides  ueed  for  tlie  preparation  of  the  other 
salts.  —  The  residue  on  the  filter  (conststing  of  iodide  of  silver,  exeesa 
of  oxide  of  silver,  and  msoluhle  oxides  of  radicals),  Is  mixed  with  alcohol 
to  the  cousifitence  of  a  thin  paste;  strong  hydrochloric  acid  mixed 
with  alcohol  gnidnally  added  till  sli/ijhtly  in  excess;  and  tlie  alcoLolie 
eolation  of  tho  chlorides  of  the  radicals  separated  from  ehlortde  and 
iodide  of  silver,  wliich  is  hest  effected  by  pressure  between  fine  linen. 
This  solntionj  when  left  to  evaponite,  deposits  fiuccessivoly  the  chlorides 
of  iBethylcne-stanncthyl,  acetostannethyl  and  ethylene-stannelhyl,  from 
which  the  pure  oxides  may  be  precipitated  hy  :»nimouia  (not  by  potash)* 
—  Or,  the  alcoholic  sohition  of  all  the  iodides  is  mixed  with  strong 
ammonia,  which  throws  down  all  tho  oxide;*  excepting  those  of  methyio- 
stanneihyl  and  ethylo-stannethyl;  tiie  wliite  precipitjite  collected  on  a 
filter,  washed  with  alcohol,  and  disscdved  in  hydrochloric  or  some  otiicr 
acid  (which  must,  howei-er,  he  mixed  with  alcohol);  and  the  individual 
8alt9  ohtained  by  fractional  erystallization.  The  alcnholic  filtrate  still 
contains  the  iodides  of  mothylo-stannetiiyl  and  etliylo-Btannethyl  '  on 
mixing  it  with  water  and  agitating  with  ether,  the  etticr  takes  up 
the  iodides,  which  must  then  bo  treated  with  oxide  of  silver  as 
above. 

2,  The  ethereal  solution  of  the  radicals  and  their  iodides  is  mixed 
with  alcohol  till  the  radicals  bedn  to  separate  oat,  after  which  an  alco- 
holic  solntion  of  nitrate  of  silver  is  added,  care  being  taken  to  avoid  an 
excess.  Before  filtering^^  the  liquid  is  placed  in  a  moderately  warm 
citnation  till  the  ether  is  completely  volatilized,  whereupon  the  nitrates 
of  certain  radicals,  which  are  insoluble  or  only  sparingly  sohible  in 
alcoholic  ether,  redissolve.  The  licjutd  is  then  filtered;  tho  filtrate 
slowjy  evaporated  to  dryness  over  the  water-hath ;  and  the  residue  treated 
with  ethert  which  leaves  undissolved  some  small  white  crystals;  and  on 
dissolving  these  crystals  in  hydrated  alcohol  and  slowly  evaporating  the 
fiolntion,  crystals  of  nitrate  of  acetostannethyl  are  first  obtaineil,  sind 
afterwards  crystals  of  nitrate  of  stannethyl.  The  ethereal  solution  yields 
by  evaporation  a  crys^talline  mass  and  an  oily  liquid,  which  becomes  opaque 

,'  and  solid  on  cooling.  The  crvstalline  mass  is  a  mixture  of  nitrate  of 
IWHiylene-stannetliyl,  nitrate  of  acetostannethyl,  and  a  small  quantity  of 
nitrate  of  starmethyL  The  varnish -like  residuo  consists  of  nitrate  of 
methylostauncthyl  and  nitrnte  of  ctliylostannethyl;  on  dissolving  it  in 
absolute  alcoiiol  and  digesting  with  carbonate  of  baryta^  the  bases 
remain  dissolved  in  the  alcohol,  and  may  be  obtained  in  crystals  by 
evaporation. 

3.  The  ethereal  solution  of  the  ratlicals  and  iodides  is  mixed  with 
alcohol,  and  the  mixture  left  to  evaporate  in  a  wide  glass  vessel.  A 
slow  oxidation  of  the  radicals  then  takes  jilaee;  and  the  oxides  which  are 
insoUible  in  alculiul,  sepamtc  out  as  a  white  powder,  while  the  iodides 
and  the  oxides  uf  methyloslannethyl  and  ethylostauucthyl  remain 
dissolved  in  the  alcohol.  The  separated  oxides  are  then  dissolved  in 
alcoholic  hydrochloric  acid,  and  the  resulting  chlorides  separated  by 
crystallization.  The  sej>aration  of  the  iodides  and  of  the  oxides  of 
methylostanncthyl  and  ethylostannethyl  is  effected  in  the  manner  already 
described.  (Lowig.J 
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ETHYLENE:  phimahy  kucleus  c*h^ 


%  Stannethyl  or  Stannethylium.    C*H»Sn=C*H*SnH=(?H»^o, 

Preparation*  1,  By  tbe  action  of  zinc  on  a  salt  of  atannethyK  A 
atrip  of  zinc  immorseci  in  a  aolntion  of  chloride  of   stannethyl*   mod 

l/beconies  covered  with  dense  yellow  oily  drops,  which  finally  &epanti» 
from  the  lower  extremity  of  the  zinc,  and  accumulate  at  the  bottom  of 
the  vessel.  The  formation  of  the  oily  liijuid  is  much  favoured  hy  i 
gentle  heat.     It  is  purified  hy  wa-shini?  with  water,  and  drying*  over  clilo- 

I tide  of  calcium,  (Fratiklaud!) — 2.  Stannethyl  is  alao  found  in  the  froe 

JBtate,  amoni,'  the  ]»roducts  of  the  action  of  iodide  of  ethyl  on  fitannideof 

'«odium.  (Lowig,  pp.  91-05,) 

ProptriU^*  Thick,  heavy»  oily  liquid,  probably  colourless  when  pore, 
but  g:cnerally  exhihiting  a  yellow  or  brownish  yellow  colour.  (Fmnk* 
Innd,  Lowig»)  Has  a  very  pungent  odour,  rci?enihling  that  of  its  ©om- 
poundg,  but  niQch  more  powerful.  (Frankland,)  Sp.  gr.  1*^58  at  15', 
(Lowig.)  Does  not  solidity  at  —12'^.  (Lowig.)  Begins  to  boil  at  15(?^ 
depositing  metallic   tin,  and  yielding  a  colourless   distillate  which  h«i 

ficculiar  odour,  and  probably  consists  of  (C*H*)-Sn.  (Franklaud,)     \um- 
ubio   in   water,  soluble  in  alcohol  and  ether,  (Fmnkland.)     Sparingly 
Bolublo  in  alcohol  J  readily  in  ether.  (Lb  wig.) 

Frainkbnd.  L9iriic- 

4  C  „,„„ 24     ....    27  27     ».,«..     2^'n    .„.»..  2700  to  2807 

6  H fi     ....       5*68     ........       6*51     ........  5  83  „     fi  00 

Sn 5l»    ....    67  05     .,.....,  66'89 

C<H»Sa 83     ....  100*00 

Oxide,  —  Stannethyl  exposed  to  the  air»  either  in  the  free  eiate  or 
dissolvrnl  in  other,  rapidly  absorbs  oxygen,  and  is  converted  into  a  whitt 
polvcrulcnt  oxide.  (Liiwig).  Tho  oxide  is  also  precipitated  by  ammouil 
from  solutions  of  the  salta.  (Frankland,  Lowig.) 

Cream-wbito  amorphous  powder,  closely  resembling  stannic  oxide, 
but  not  so  hca^T;  ha^  a  peculiar  slightly  ethereal  odour  and  a  bitter 
tdiate.  (Frankland.)  White^  noo-volatde  powder,  destitute  of  laitit  Koi 
esneU.  (Lowig.) 

Franlcland,  LtMf. 

4C  .„. 24     „..     25*00 25-09     25-09 

5  M  «,      5    ....       5-21     5  18     5-47 

So. *....„. 59    ....     61*40    6M»9 

O  „      6    ..„      S35 

C^H*SiiO 90    ....  100  00 

Oxide  of  stannethyl  heated  in  the  air,  takes  firo  and  barns 
bright  flame^  giving  off  dense  fumes  of  stannic  oxide.     It  is  is 
,  in    wator^  alcohob    and  ether,    but  dissolves  readily  in    aeids^  fof! 
\  cmtallizablo  t^alt«.  (Frankland.)     According  to  LBwig,  thev  cr^   ^^ 
^with  difiiculty. — ^  The  reactions  of  these  salts  closely  rescmhlo  ihom^ 
[tho  stannic  salts.     Ammonia  precipitates  the  oxtde  perm.incntlT;  poUsk^ 
islso   precipitates    it,  but   rediwolvcs   it  in  excess.    (Frank)ana, 
[labours,  and  Uioke.)    All  the  salts  aro  inodorous^  soluble  in 
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alcohol;  and  Bpariiigly  In  etlier.  (Lowtg.) 
nclda  exhibit  an  aclJ  rcaciton. 


Those  which  contain  fitron;r 


Sulphide,  C*H^St)S.  —  Formed  hy  passing  suJphuretted  l\^drogen 
through  a  solution  of  a  Btanncthylic  salt: 

AeSnO  +  HS  =  AcSoS  +  HO. 

Wbito  precipitate,  jnsoluhlo  in  dilute  acid:^  aud  in  ammonia,  bat  soluble 
in  strong  hydrochloric  acid  and  in  solutions  of  the  fixed  alkalis  and 
aJkaliuo  sulphides,  lias  a  very  pungent  and  repiilaive  odxmr  like  that  of 
decaying  horsfe-nidish^  When  heated,  it  melts,  froth^^  up,  and  decom- 
poiea,  giving  off  vapoiiis  wliich  have  a  nio«t  in.HH]ipurtaUe  udour. 
Heated  with  nitric  acid,  it  is  decomposed  and  etannic  oxide  formed. 
(Fmtiklandj 

The  Gartfonait  and  Phof^pliatc  of  stannethyl  are  insoluble  in  wator» 
(Cahoura  &  Riclie.) 

SidphaU.  Obtained  by  decomposing^  the  ioJido  with  sulphate  of 
silver.  Crystal lizable,  soluble  in  water  and  alcohob  (Ltiwig.)  Crystal- 
lizes in  Bmall  nacreous  scales.  (Cahours  «&  Eiclie.) 


P 


4  C„„ 

5  H    

.».     24     . 
5     . 

..    !r'(i4   .... 

..       3-G7     .... 
,.     4340 
..       588 
..     29*41     .... 

L^Jvrig. 

.,.,     17  20 

3-90 

Sn 

....    59     , 

0 .....,„, 

S0» 

....       8     . 
....     40     . 

....     2878 

C^H»SnO,S0»     .. 

...  136     . 

..   100^00 

Iodide,  —  1.  Formed  by  adding  iodine  to  an  ctheroal  solution  of 
etannethyl  as  long  as  its  colour  i.s  destroyed,  and  leaving  the  solution  to 
evaporate.  (Lowig.)  ^-  2.  By  the  action  of  tin  on  ir>didc  of  ethyl. 
Wlicn  iodide  of  ethyl  and  mctiillie  tin  are  placed  together  in  sealed  tubes, 
and  exposed  lo  the  action  of  licat  or  to  tlie  direct  rays  of  the  «>un,  the  tin 
gradually  dis.s(dves,  and  the  liquid  i.s  ulliinalely  converted  into  a  mass  of 
nearly  colourless  crystals.  The  reaction  is  most  conveniently  effected  by 
the  influence  of  light,  an  excess  of  tin  cut  into  uarrow  strips  being  em- 
ployed. The  sealed  tubes  containing  ilie  ingredients,  should  be  j>laeed 
n€*ar  the  focus  of  a  large  pantbulic  rotleet^jfy  the  temperature  being  pre- 
vented, if  neceaaary,  from  ri.sing  too  high,  by  iuimcrsiug  the  tube.'?  in 
waten  or  in  a  solution  of  sulphate  of  c<»i>per.  'Ibe  uncouceutrated  niys 
c»f  (he  sun,  or  even  difl'used  daylight,  are  quite  sufficient  to  dctenniuo 
the  formation  of  the  crystalline  bf>dy;  but  an  exposure  of  several  weeks, 
or  even  months,  would  be  neces.^ry  for  the  completion  of  the  change 
which,  by  the  use  of  the  reflector,  is  effected  in  a  few  days  of  bright 
eunshiue.  The  liquid  gradually  assumes  a  straw-ycllosv  colour;  but  its 
solidification  must  be  {rrtnented  as  long  as  possible  towartls  the  close  of 
operation,  by  allowing  the  temperature  to  rise  to  35'^  or  40':  nearly  all 
the  iodide  of  etbyi  lb  en  enters  into  combiaatton  with  the  tin.  Wlicn 
heat  instead  of  light  is  employed  to  effect  the  combination,  the  tubes 
should  not  l>e  more  tlian  half  an  ineb  in  diameter,  and  to  avoid  risk  of 
explosion,  should  be  only  one-fourlh  HUed  with  the  materinl'^;  combina- 
tion then  takes  place  at  about  18U\  Ttie  product  is  the  same,  whether 
heat  or  light  be  employed j  but  the  agency  of  light  is  the  nrjre  conve^ 
VOL.    IX*  " 


Jl  'Ta'Ti:.  —  7*11*  '-fl.'-iifn  £  uT»rr^  Ksswia  vaii  is 

1^  pflL    anH^nntr    ir   -lirisir  p»    mi    mdae-   ir  -einr. 

urii  a     ^11.  ~1!  1    •••'       J.Tj.i  a.iiL    —  'Ijoima  &  Ssb  2ka»iK  pRpuf 

■u»»   jiidfii*   :r  ?rxii**--i7--    17^  it'imx  Jittite   ir  shjl  visk  aa-4oil  ia  • 

•rrr?ra.  Ljj«5  ji  -nair^ar— lu.  *ii:rir"T  acyy-^wiMnmii  ■etfeiL  wfckfc 
laT*  -^i»  3:m    £  '-ric  rf^-aiiTL^iLr  ir«ix&   loa  -^  «f  aa  mek  brad 

■I  3»!:ifr»  ..cur    1*  •▼'^r       Ij  -1^  =ii  :i:n;r  inieiles.  ariiBr  »  &:sttt  Tellovok 

«T:.'.»ir"..''?sri  Lr::^:  :r-s5:iz":  iK^Tr^i  •i.T'i-'itii  2ii3t!E.  Cjo-roTs ±  Rxke.)  Hm 
&  'fi'i^jjrziz^rnz  :•:.:  t^  r  »i:»:"^ii:  -iii  in::  ir  :il  :csasc&7«L  ftini  irrititM 
"u**  ■»7*«  iji.i  _  -  :Lr  n-'TnT-zTiif  :c  iii»  ii:«.  nviax  »  4a9ckarce  wbkfc 
c:ciii-;-i  :  t  «.:-fn-  i-  l--?  :-7  -j-^n.  iaj^  *?n*ami,"T  if  eke  Tmp««rfM 
il-T  !:.*a:.i«i  -1::.:::::.:  :•*  t  la  tfL  iruxjubL  XfAClj  iso^kimf  whet 
j-^r«.  ":i.-  ':•?!:. -T  :'ir  f  ::ic::a.  ia#  &  Kriitr  iiftior  Lke  tkas  of  twaipib 
iClI  irr  ic  1.1  •^."  Kiizi  4=  >'  Cii-  i  Rjeke  :  a:  4*=  FiboUuiI) 
f.m.iri  :•:!  .'ir.-rrs  1.  y.c  T»:r.-»!rc:ai.j  T«:ias3e  as  orinBij  tcmpefip 
;^r«fs.  j:i.?z:i-:s.  u  &  :-iv  rrvTrf  n.ij  :«  «x2«»ie«i  »  tke  air  ibr  sevviil 
w.ti?  ••-.-.jiiii:  j.tss  :f  ▼-iuTi-  Traakai'i  Wk«t  siovir  ktated  abore 
::i  =:^r::-r  zr  -:.  :-:  piV-zm*  in  :»Rixxfxr-  I-hix.  colovrleai  nceiUeii 
iL  »-r  C .1  -LTi  Sz  ?.-:i:-T  ?.:_!*  u  f-t:'.  wv:K  partial  decorapo«itioo. 
i  Fn-k.Az. :.  I  .**•  >^s  r^ii^jz^'.T  in  xt  i  w«*r  asd  ak«kol  1  FmikliDd; 
CAl^-r^ri  ?..':*.-r  '-.zi'vi'ic,  zrA'.i^i  w.ii  va:er.  it  »  con rexted  into  1 
ix':-r!ts*  .'.'.  wl:?!  -.ri?  in  :i.T  -rkz^r  %Z'i  zraiivaDT  diaiiTek  (Calioan 
&  Rici.-;  Z'l-z  i;:T'.  Li  r.:li:.:-  L*  i-*o:2ir<«ed  W  boiliiur-  oxide  of 
*ta=!:-.:lvl  :-:  r^  r^-'' 7  '-*■•*-  miijirljc:^  aci-l  f>niKd.  (FrmnUand.) 
P:,s5.  Iv«  r^ai:  V  iV.  >  ..  -^  i!-.-  i;L  aL=i  *:ill  iK^e  :n  ether.  (Fraokbad; 
Cahv.::^?  A  K  'if  71  f  ?..'::::.=  'rtfiiT«  wii  sJt«  of  lead,  alver, 
mervur}-.  C^c.  ;-*:  Lie  ..'Uii  c:  rdi^*i^=-    Cait-^ar»  k  Ricke.) 

Fruxiiai.  Lovif .  C«h.  &  Rack. 

4C  u    ..    :\  11        .    :::* u  1*   1106 

o  H  ..         3  :    -•  :    J  2-31     2-48 

So  :^         ::•:  z::i 

I  \:^         :-ss  :>r5     .  .   5S-^9    58-22 

i'H'Siii         :;*        i.-.  .0  « 40 

/ir  vn.rV.  -  Prvparx^:  like  :he  :•>;:■:«  .L  wij'?  bv  mixing  tke  alco- 
holic ji*'lutioii>  of  s;a::no:;:y'-  ;ir.i  br.r.;;ce.  1  FmnkianS.)  CrTaUllim  bj 
»|H>niaiioou«ii  o\a|vrat:i  n  :::  1>  r.j  mhi:o  r eolith  resembling  tke  iodide  is 
»|)|varaiKV  aiul  iu  cLemlc;kI  ivac:A*c:»  ^L.  vij.  Frankland): 


FrmnkUnd. 

Uwiff. 

4  1*    

24     . 

14-2S 

14-32     .... 

...     14-08 

:i  II 

.       5 

5  00     . 

2W     .... 

..-      312 

Sn    

5? 

35  12 

Ilr 

>0 

4:  IH)      . 



...     47-36 

I'Ml'Si.r.r      .. 

lo:<    . 

10000 

u^iiif.     Vr\*\KiT\\\  by  di«k<olviii|r  oxide  of  stannetkrl  in  dilute  kvdro- 
Mid.     Ou  ova|Hkratiug  at  a  gvutio  heat  ^Frankland),  or  by  apos- 
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taneoufi  evaporation  (Lowig),  the  chloride  ciystallizes  in  long  colourless 
needles^  isomorphous  with  the  iodide.  Melts  somewhat  abore  30^^  and 
when  quickly  cooled,  solidifies  in  an  amorphous  mass.  (Lowig.)  More 
yolatile  and  more  pungent  than  the  iodide.  (Frankland.)  Very  volatile, 
and  sublimes  below  its  melting  point  in  fine  hard  crystalline  needles. 
(Lowig.)     lu  its  chemical  relations  it  resembles  the  iodide  and  bromide. 

Uiwig. 


4C 240  ....  19-43  1870  to  18-80 

5  H 5*0  ....  405  4-80  „     4-00 

Sn    590  ....  47-78 

CI    35-4  ....  28-74  28-30  „  28-25 

C<H4SnCl  123-4     ....  10000 

y Urate.  Obtained  by  dissolving  the  oxide  in  dilute  nitric  acid  (Lowig), 
or  by  decomposing  the  iodide  with  nitrate  of  silver.  (Lowi^;  Oahours 
&  Riche.)  Forms  tolerably  large  crystals,  which  melt  when  heated  and 
bum  away  with  slight  detonation  (Lowig): 

Uwig. 


4C 

5  H    

24     .. 

5     .. 

..     16-00     .... 
..       3-33    .... 
..     39-34 
..       5-33 
..     36-00     .... 

....     15-66 
3-13 

Sn   

59     .. 

0 

N0»    

8     .. 

54     .. 

....    64-93 

C^H*SiiO,NO»  150    ....  100-00 

The  FormicUe  and  Acetate  of  stannethyl  are  soluble  in  water  and 
erystallizable.    (Cahours  k  Riche.) 

Stannmethyl  is  formed  by  the  action  of  tin  on  iodide  of  methyl,  assisted  by  light 
or  heat.     Its  compounds  resemble  those  of  stannethyl.  (Frankland,  Cahours  &  Riche.) 


T  Methylene-stannethyl.    (C*H»)«Sn*. 

This  compound  is  polymeric  with  stannethyl.  It  does  not  occur  in 
the  free  state  amons  the  radicals  produced  by  the  action  of  iodide  of  ethyl 
on  staunide  of  sodium,  but  was  obtained  as  an  iodide  in  the  manner 
already  described  (p.  94). 

Oxide.  (C*H*)*Sn*0. — Precipitated  from  the  solutions  of  its  salts  by 
ammonia.     Resembles  oxide  of  stannethyl. 

Iodide.  —  Preparation  (p.  94).  Cahours  k  Riche  have  likewise  obtained 
this  compound,  together  with  iodide  of  stannethyl,  by  the  action  of  tin 
on  iodide  of  ethyl;  also  by  the  action  of  phosphide  of  tin  on  iodide  of 
etliyl.  {Ann.JPharm.  88,  318.) 


8  C   

48     .. 

..     15-90     .... 
..       3-31     .... 
..    3907 
..    41-72     .... 

Uwig. 
....     1513     ....     14-84 

10  H  

10     .. 

3-32     ....       3-12 

2  Sn     

118     .. 

I 

126     .. 

41-25 

(C<H»)3Snn   302    ....  10000 

H  2 


^Hir.y^H^     O^fAinf^H   r»7  'iii'Wiivinff   the  mzide  in 
Jr^r-'n^rfy  ^r,iiih!<*  .n  -tlrohol.     CrjHtailiani  from  die  ho 

^  r                         la-n   ....   22-n   21 -2« 

JO  J(                                     100      .«       4-71      4-H 

^  ^n  .      mo      ...     55-^ 

<\                             -v.-i      ..     H-ri     l«-t5 


<.«1I'-Sn'<'.l  .     21 1- 1     ....   lOO-nO 


5  Sthylm^-^itannethyl  or  Elayl-stamiethTL    (OH»/Sa*. 

AI«/»  fKilyrn^ri/'.  with  ftUnni^thjI.  Foand  mmoag  the  xmdicals  whick 
nrt^  \ift**'\y\\s\\t'i\  Ky  w».t/:r  from  the  rold  alcoholic  aolation,  mfter  the 
j^r^ii^/'r  y,\f\.  t,f  ffi/i  fff»riri/;thy]  ari'l  aretoHtannethjrl  hare  separated  obL 
(p.  <*'^  )  Wy  U'.ni\**mv\  prr-^ipitation,  a  portion  may  he  obtained coiuutiii; 
fhiz-fl/  rif  ^Mlyl^rlf^f<tflnh(;thyl,  |>€rfftctly  colonrlc8B,  oiljj  and  of  sp.  gr. 
I  no. 

fifhlr.  (rMf*;*HtiH).  —  BnoW'white,  amorphonfl  powder^  reMmUinf 
f•xifl^  of  Mffifiiirthyl;  pcrfrHly  inHoluhlc  in  water,  sparingly  aolohle  in 
lioilinir  nh'oho);  iiioro  iihiiiMhiritly  in  ether,  but  separatee  from  the  soli- 
lioti  ill  (ho  fniiii  of  lui  niiKirphouM  powder.  With  aoids  it  forms  colooriea 
rtiltM.  fihirh  inn  Nfiliililo  in  alrohol  and  ether,  but  are  precipitated  iroB 
thrir  nlrohiilio  MolntioiiN  hy  ii  hir^o  quantity  of  water,  a  property  whieh 
ilijitiiiirni^hcN  thoiii  from  tin*  miIIn  of  atannethyl.  Ammonia  throws  dowi 
I  ho  o\i<lo  im  II  poriiiiiiHMit  llorouhMit  precipitate;  potash  also  precipitatoa 
it.  hut  lodifi-nUon  it  ill  oxim^nn.  Tho  Halts  in  the  dry  state  are  greasy  to 
tho  W\\y\\  liko  oaniphtir.  and  hiivo  a  faint  but  peculiar  odour. 

r^:  :-.:?i.n.  vn».  lU.  9iV  Giniomlly  crTstalUzee  in  rhombic 
TA*. ';-Sv  \\\\  fV<-.i:i«Miily  also  in  M'aly  and  acicular  crystals:  nnctoons  to  tiifl 
:...s:>  *r  :  m-x  iViuhlo.     IVrfootly  insidublo  in  water,  but  eaaily  solobk 

:   v'  ?o         ^oos   ..   .    19  u  t^  i:^ri 

UV  i^r.^?  i^  :*  ip  a*-H 

.    -■  .  <:>        i.v-:o 

.*  •    , ,      —        If**.    :y   Rfcir.Tjiiir.r  »  •!  V.r/oiiw  i^  Kxare  tf 

r..  .  ..:  T.'  ■'.;.■•  .' »  »fc:::  :>.vn.  Vm  ciK'r-^fcWibiilif  MtAftUft  . pL  93) 
I'i  ■•  :.:  ~w  -  .  i  ■  •  .r  ;  oftT».v-s.:^  ii'f  rrrscaif  viiinL  Sacb  a  tk 
•••■-  ..:;•    :i  u-r    ?••■    T.-f"N>*:'\    ki-.i    rorr^-sa^-iiTpfl   Trmt   «uien  ar  asiC 

i--r    :.•    1.     i    -••.■;.-:-     .iL:    .•*  .:.>:si  .•:    rciTnuW    o:   in  rnnii  iriiiiwf\Ti 


I 
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Ckioride,  —  Crystallisses  out  last  when  ilte  solutton  of  the  mixed  oxidoi 
(p,  05)  in  alcoholic  hydrochloric  mid  is  left  to  evaporate.  Resembles  the 
preceding  coin  pounds, 

Nitrate,  —  Obtained  by  dissolving  the  last  portions  of  the  mixed 
radicals  precipitated  by  water  from  the  cold  alcoholic  solation  (p*  D3)  in 
a  mixture  of  alcohol  and  ether;  mlxitig  the  dis:;oh'ed  radicalii  with  a 
quantity  of  nitrate  of  silver  exactly  uutiicient  for  their  transformation; 
fiUeriiig  the  liquid  from  tho  eilver-precipitato ;  and  evaporating  at  a 
gentle  heat,  liie  oily  real  due,  after  a  while,  yields  crystals  which  are 
only  fiartiaJly  soluble  in  ethen  The  dissolved  portioa  consists  of  nitrate 
of  ethylene-staunetiiyl  which  crystalllzea  out  from  tho  ethereal  solution; 
but  it  ia  only  the  last  portions  that  con^i^t  of  the  pure  couipound. 
(Lowjg.) 

Lowtg. 


16  C. 

20  H    .. 


96 23-14 

20 4  a3 

236     .» 57*ai 

6     I'^S 

54 13  04 


22-23 
5 '02 


13-43 


(C<H«)*Sii^O,NO« 


404     lOO'Oa 


H  Acetostannethyl    C^^H^^Sn*^(C*H«)»Snr 


F  Separates  from  the  alcoliolic  solution  of  the  radicals  (p.  d3)  after  it 

has  been  freed  from  ether  and  cooled.  It  likewise  conatitntea  the  iirat 
portion  of  the  mixture  of  radicals  precipitated  on  adding  water  to  the 
cold  alcoholic  solution*     It  has  not  been  obtained  quite  pure. 

L  Calculation. 

1  12  C 72         22  29 

^^^K  ^^  ^ - 1^         -  --  ^'^^ 

^^^^P  4  Sa 236  73  07 

w 


(CH*)»So* 323 


100-00 


Oxide, — Precipitated  from  the  iodide  by  animmiia  as  a  white  amorplioua 
powder^  soluble  in  aqueous  potash.  In  it^  chemical  relations,  it  stands 
next  to  the  oxide  of  ethy le n o-s tan n ethyl.  Its  salt.*?  are  scarcely  soluble 
in  water,  but  djBsolvo  in  alcohol.     The  nitrate  is  also  soluble  in  ether. 

Iodide.  —  Preparation  (pp.  93,  94).  Crystallizes  from  the  ethereal 
eolntion,  generally  in  beautiful  needles  arranged  in  stellate  groups^  but 
frequently  also,  especially  from  the  ale  ho  hoi  Ic  solution^  in  small  needle* 
fihaped  crystals.  It  is  insoluble  in  water,  but  dissolves  readily  in  alcohol 
and  ether>  less  eaaily  however  than  iodide  of  ethylene-stannetbyb  Nearly 
modoroas. 

...  16-04 1V25  to  15'56 

..,  3-34  3-41   „      3"00 

...  52-56  51-64 

„,  28-06 28-06  to  2878 

....  100-00 


102  ETHTLE>T:  PUVAIT  yTCLETS  C«H<. 

Br*miJf,  —  Obtaxnetl  bj  ntontiBf  with  bnMBine  the  etheml  soliitioi 
of  the  mtxtar«  of  nilioals  precipitated  hj  water  from  the  eold  sloohdie 
solatioa  (p.  93^.  and  leaTinj:  it  to  ev^Lvnte  spontaaeoosly;  the  biUBide 
then  cepantes  oat  &rsc  in  sDoall  zieedleUhapcd  cnntftls: 

12  c Ti  —   i:->: 

15  H    -       15     —      3-72 

4  Sa  »,..,     23<i    .-     5;»-5o 

Br  « SO     ....     19  85 «i-50 

(C*H*'JSa»Br  _     403     ^  lOOniO 

titrate.  —  Obtained,  together  with  nitrmte  of  ethylene  wtannethjl,  hf 
trentinc  the  mixture  of  the  ntiioals  precipitated  by  water  from  the  eoM 
nlcoholic  solution  (p.  ^o\  with  nitrate  of  silver,  whereby  they  nre  conreited 
into  nitrates.  As  it  id  bat  spsmn^lj  soluble  in  ether,  it  mmj  be  obtaised 
tolerably  pare  by  repeatedly  treatia:;  the  mixture  of  the  nitratee  with 
cold  etfior  and  recry>?tallixin^  from  the  efihero-akoholie  aolotion.  (See 
also  paire  95.^  But  to' obtain  a  perfectly  pare  salt,  it  is  neceesarr  to  decom- 
pNOfKe  the  pure  io^iide  with  an  exactly  e^uiTalent  qoantity  ot  nitrate  of 
silver  dissolved  in  alcohol. — Crystallixe:?  in  small,  shining,  tolerably 
hard  crystals*  which  bam  away  without  detonation  when  heated,  (Lowig.) 


12  C 

15  H -.. 

72 

....       15 

—   isro 

^      3-W 
....     61-30 
.«.       209 
-..     14-02 

L9w%. 

18-32 

4-67 

4  Sn   

....     2J<5 

O    

NO»... 

....      M 

13-67 

(C*U*^^H>.NO»   ... 

....    3S5 

...  100-00 

f  Methylostannethyl.   (OH'>'Sn'. 

This  compound  and  echyloc^tannethyl  form  the  principal  part  of  tba 
last  portions  preoipitat«>l  by  water  from  the  cold  alcoholic  solntion  of 
the  radicals,  and  are  distinguished  from  the  preceding  portions  by  tbcir 
greater  volatility. 


12  C      

15  H 

2  So 

.            72 

...  .r.  .   15    7. 

..    .    n!> 

3511 

;-32 

57-56 

vCniiy^SD-  205         100  00 

OxiJf.     (OIPjSuH).  — Obt;uned  by  treating  the  alcoholie  solotioB 

of  the  pure  sulphate   ^prei>are\i  as  doscribe*!  on  pasre  93),  with  faaryts- 

wator:  evaporating  the  whole  to  drynosjs  at  SO  :  agitating  the  residoewitb 

aluMilate  alcohol:  and  evafvratin^  the  ditnite  andor  a  bell-jar  with  sn)- 

pburic  acid.     When  the  liquid  has  attained  a  certain  degree  of  concen- 

ion,  Umutiful.  transparent,  prismatic  crystals  are  formed,  consisting 

»  hydrated   oxide«   prol«ablv  conuining  water  of  crystalliiatioo. 

I  p.  94.) 

I  crystals  melt  below  100'  to  an  oily  liquid,  and  Tolatiliie  very 
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graduallj.  If  Uiey  be  nelted  over  the  water-bath,  and  a  glass  rod 
moistened  with  hydrochloric  acid  held  over  the  liauid,  white  fumes  are 
formed.  Placed  under  a  bell-jar  over  oil  of  vitriol,  they  diminish  con- 
tinually in  weight,  but  without  losing  their  transparency;  over  quick- 
lime they  become  somewhat  opaque.  The  hydrated  oxide  dissolves 
sparingly  in  water,  but  with  tolerable  facility  even  in  dilute  alcohol,  and 
likewise  in  ether.  It  has  a  caustic,  penetrating,  and  persistent  taste; 
blues  reddened  litmus-paper,  and  separates  ammonia,  magnesia,  oxide  of 
rinc,  &c  from  their  solutions.  Exposed  to  the  air,  it  quickly  absorbs 
carbonic  acid,  which  cannot  be  separated  from  it  by  quicklime.  Its  salts, 
with  the  exception  of  the  nitrate,  are  crystallizable,  and  are  all  soluble 
in  alcohol  and  in  ether. 

Sulphate.  —  Preparation  (pp.  93,  94).  Crystallizes  from  the  alcoholic 
aolntion  in  beautiful  prismatic  crystals,  which  are  permanent  in  the  air» 
and  very  sparingly  soluble  in  water. 


12  C 

15  H    

Dried  at  50^ 

72    .. 

15     .. 

..     28-45     .... 
..       5-93     .... 
..     46-60 
..      3-21 
..     15-81     

Ltfwif. 
....     2801  to  28-43 
5*94  „     6*24 

2  Sn  

O    

so» 

118     .. 

8     .. 

40    .. 

....     15-56  „  15-79 

(C*H»)»Sn«0,SO»       253    .. 

..  100-00 

Iodide,  —  Preparation  (pp.  93-95).  To  obtain  the  compound  pure,  an 
alcoholic  solution  of  the  oxide  is  agitated  with  aqueous  hydriodic  acid, 
ether,  and  a  auantitv  of  water  sufficient  to  separate  the  ethereal  solution  of 
the  iodide,  which  solution  is  then  evaporated.  The  iodide  then  remains, 
covered  with  a  thin  layer  of  water;  and,  after  the  removal  of  the  water, 
it  is  treated  with  a  small  quantity  of  chloride  of  calcium,  and  after  a 
while  decanted. 

Transparent,  colourless,  mobile,  strongly  refracting  liquid,  of  sp.  gr, 
1*850;  has  a  very  pungent  odour,  and  attacks  the  eyes  and  nose  like 
oil  of  mustard.  !BoiIs  between  180°  and  200°;  but  nevertheless  vola- 
tilizes completely  when  kept  for  some  time  over  the  water-bath.  Mixes 
in  all  proportions  with  alcohol  and  ether;  dissolves  very  sparingly  in 
water,  but  readily  in  hydrated  alcohol. 

L5mg. 


12  C 

72    .. 

..     21-75     .... 
..      4-53     .... 
..     35-65 
..     3807     .... 

....     21-96     ....     22-06     ....     21-83 

15  H 

15    .. 

....      4-58     ....      4-68     .M.      4-71 

2  Sn 

118    .. 

I   

126     .. 

37-93     ....    37-55 

(C*H»)»SDn  331     ....  lOO'OO 

lodcUe,  —  When  iodine  is  added  to  an  alcoholic  solution  of  oxide  of 
methylostannethyl  as  long  as  its  colour  is  destroyed,  small  shining 
crystals  of  the  lodate  separate  out,  while  the  iodide  remains  in  solution. 
Tne  iodate  detonates  lightly  when  heated. 

J^rosiMftf.**- Obtained  in  a  similar  manner  to  the  iodide,  viz.,  hy 
treating  the  oxide  with  hydrobrcmiic  acid,  or,  by  saturating  the  alcoholic 
flolotion  <tf  the  o^udo  with  bromine,  agitating  with  etber  and  wa^r,  and 
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CT^wntbf  tlie  etlieml  sf^adoa.    Sp.  gr.  l-^M.    BgwLlai  the  kdUe 
in  moct  of  iu  propoitlei. 

12  C 72  —  »-2€ 

15  H 15  _  5-26 

2  So  113  —  41-41 

Br  60  _  2d-07 27-66 

(C^H^.^ScrBr    .... 285     ^  IWHIO 

BnmaU.  — Similv  to  the  iodate. 

Chloride.  —  Obtained  similarij  to  the  iodide  mud  bromide.  It  like- 
wise separates  immediately  on  the  addition  of  hjdrocfalorie  acid  to  tbe 
aleoholic  solntion  of  the  solphate. — Transparent,  colourlen,  fltronglj 
refracting  liquid,  haring  a  more  poweHnl  odour  and  greater  Tolatilitj  tfaui 
the  iodide  or  bromide.  Sp.  gr.  1-320.  Miscible  in  all  proporiioiia  witk 
alcohol  and  ether. 

LMf. 


12  C 

15  H 

2  So  

.....   72-0  .. 

15-0  .. 

1180  ., 

^  29-95 
«   6-24 
^    4909 
..  14-72  .... 

a 

......   S5-4  . 

....  14-55 

(C*H»/»Si»Kn  

240-4  . 

...  100-00 

NUraU.  —  Obtained  by  adding  dilate  nitrie  acid  to  the  alooholie 
•olntion  of  the  base;  agitating  with  ether;  then  with  a  sufficient  quantity 
of  water  to  separate  the  ethereal  solution  of  the  salt;  and  eraporating  tbi 
latter.  The  nitrate  then  remains  as  a  syrupy  mass,  which  at  lower  ten* 
peraturcs  assumes  the  form  of  a  transparent,  colourless,  vamieh-like  bodj; 
it  dissolres  readily  in  ether,  and  bums  with  a  dull  light  bat  withoai 
detonation.  (Lowig.) 


12  C 

15  H  

...   72  .. 
...   15  .. 
...  118  .. 
8  .. 
...   54  . 

..  26-97 
5-62 
..  44-19 
..   300 
...  2022  .... 

Ldwig. 

2  Sn  

0  

NO* 

...«  20-60 

(C*H*)>Si] 

rO,NO»  

....  267  . 

...  100-00 

If  Ethylostannethyl.   (C*H»)»Sn*. 

For  the  fomiAtion  of  this  compoand,  see  pp.  93,  94. 

Oxide,  (C*H»)»Sn*0.— Obtained  from  the  sulphate  in  the 
manner  m  tbo  oxide  of  methylostannethyl  (p.  102).  Cryatalliies  £roB 
tbe  alcoholic  solution,  as  a  hydrate,  in  warty  nodules.  It  is  a  stroof 
bane,  though  not  quite  so  powerful  as  the  oxide  of  methyloetannethyl; 
has  a  sharp  caustic  taste;  blues  reii  litmus  paper;  and  aeparatea  amm^** 
and  tbe  motaliic  oxides  from  thoir  aalts.    It  dissolves  sparingly  ia  walor; 
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readily  in  alcohol  and  in  ether;  absorbs  carbonic  acid  rapidly  from  the 
air;  and  forms  crystallizable  salts  readily  solable  in  alcohol. 


20  C 

25  H  .... 

Hydrated  Oxide. 

120  .. 

25  .. 

..  3015  .... 

6-28  .... 
..  59-31 

2-01 
..   2-25 

L»wig. 

2800 

6-41 

4  Sn  .... 

O 

HO... 

23^  .. 

8  .. 

9  .. 

(C*H«)«Sn<0,HO 398     ....  10000 

The  hydrate  with  which  the  above  analysis  was  made  had  been  kept  for  some  time 
in  the  liquid  state  over  the  water-bath,  and  was  not  quite  free  from  carbonic  acid. 

Sulphate. — Preparation  (pp.  93,  94V  —  Crystallizes  from  the  alcoholic 
solution  in  small  crystalline  needles,  which  quickly  become  opaque  when 
exposed  to  the  air,  are  nearly  insoluble  in  water,  and  less  soluble  in 
alcohol  than  sulphate  of  methylostannethyl. 

L5wig. 


20  C 

120  .. 

25  . 

236  . 

8  .. 

40  .. 

...  27-97  .... 
...   5-82  .... 
...  5503 
..   1-86 
..   9-32  

....  27-31  .. 
....   601  .. 

....   9-20  .., 

.  27-53  .. 
..   5-98  . 

..   917  .. 

..  27-11 

25  H 

5-75 

4  Sn 

O 

so» 

8-91 

rC<H')»Sn*0,SO» 

429  . 

...  10000 

Iodide^  —  Prepared  like  the  iodide  of  methylostannethyl  (pp.  93-95). 
Thick,  oily,  colourless  liquid,  of  sp.  gr.  1  *724.  Reduced  by  potassium 
and  sodium. 


20  C  

120  .. 

..  23-67  .... 
..   4-93  .... 
..  46-55 
..  24-85  .... 

LUwig. 
....  23-75  ....  22-90 

25  H  

25  .. 

....   5-08  ....   5-21 

4  Sn 

I  

236  .. 

126  .. 

....  25-62  ....  26-43 

(C^H«)*Snn    507     ....  10000 

This,  and  the  other  haloYd  compounds  of  ethylostanneth)rl,  differ 
from  the  corresponding  compounds  of  methylostannethyl,  only  in  being 
more  viscid  and  having  a  lower  specific  gravity;  in  odour,  and  in  their 
relation  to  water,  alcohol,  and  ether,  they  closely  resemble  the  methy- 
lostannethyl compounds;  and  they  are  prepared  by  precisely  similar 
processes. 

Bromide,  —  Less  viscid  than  the  iodide.  Sp.  gr.  1-48.  Reduced  by 
potatidium  and  sodium. 

Ldwig. 


20  C 

120  .. 

..  26-03 
5-42 
..  51-19 
..  17-36  

25  H 

25  .. 

4  8n  

Br  

236  .. 

80  .. 

....  17-40 

(C<H»)«Sn^Br  461     ....  10000 

The  lodate  and  Bromote  of  Ethylo-stannethyl  separate  out  on  adding 
iodidine  or  bromine  to  the  alcoholic  solution  of  the  oxide. 

Chloride.  —  Resembles   the    bromide.      Sp.  gr.   1*30.     Reduced  by 
potassium  and  sodium. 


IW  iTEmzn:  TintjT  yroxn 


•f  : 

-.     ll'M 

-.    ■?« 

^i  " 

i.-T    .| 

.-     f--» 

4  *a    

...    r:.i  -1 

->     Hi* 

c:    

:.:  * 

..       i^l      . 

. _^ 

e-14 


...  iw-w 

5i----'  » -til  itar*-:i mL      OH'  ^5i^  I 

Whe^  ^.1  I  -ri^  ^Sl-r^i  :^  fzukll  ;^;iri£iS«  to  tke  dark  vad  eChocil 
folctl'^s  r,{  Hi  zL^jn  A  J.  ^-4  .  Ure  1:  .^i  :«ieaabe  dtinftlnri»d,  and  a  duk 
gr*AfT  KL&4  Ti^iAnTiEtL  vlVi.  :-  :w:  «xT«ri»«st<^  «a«  foud  locoataii 
1^-4^'  ftr^i  f'><>  p^.  C.  ^:  4-:T  &z..i  4SIH.  <|vaBUKie»  preUr  Bcarir 
ai^r^iLz  »:•-  tL*  f:r=-'^  C'ri=  -S-'.  wlir*  rv-^Tiiref  20-43C  and  4*25B. 
—  Th^  ^fcfreau  •<!-::':«  I*:":  :•:  €T4i<ra:*  Is  xL*  air,  yielded  a  while 
pov'ier.  vLicb  irie*!  Tip  :•:-  a  oihere-:  cassw  pn>lal>lT  roDsistin^  of  tke 
oxiieof  iLeian:rr*.l:cri:.  Prie^i  i:  1«»\  it  TielJcd  1S12  to  18'60 jmlC^ 
ftod  4  1%  to  4  3oH:  the  f.rci-li  OH*  *SnH3.  xequriiif  20  09C,  iDd 
4^lH.  On  dlsfiolTinj  this  cxi-ie  in  kjdivckloric  acid  dilatad  witk 
alc^/Lol.  ehakinsT  cp  th«  sclsron  ^th  vater  and  ether,  and  eraporatiBg 
tLe  ethereal  iK^lDtion.  a  nicr&ijzis  sail  va$  obtained,  containing  7*20  Mr 
eeot  of  cLlorine;  the  formula  jOH^^'ShHTI  requires  736  p.c.  —  Tta 
original  el«ar  ethereal  K'lation  often  deposited  a  grey  powder,  which  m 
•carcelv  eolable  in  alcohol  and  ether:  bad  a  pongent  odour;  and  took  fin 
wben  fnminir  nitnc  acid  was  poare<i  apon  it.  It  appeared  to  consist  of 
tbe  i'yiide  /OH'y*Sn'I.  it*  analysis  giving  58-8  and  SS'B  p.c  Sn,  15-5C, 
S'H  n,  and  211  I,  while  the  funnula  repaired  59  2Sn,  16  0  C,  3*5  H,  and 
21  H  I.  Bat  the  quantities  uf  these  several  compounds  obtained  were  too 
small  to  render  these  results  of  much  value.  (Lowig.) 

T  Flnmbides  of  Ethyl  or  Flombethyls. 

Lowig.  J,pr.  Chem.  CO,  304;  Ann,  Phami,  ^Sj  318. 

Theftc  comp/>undH  are  formed  by  the  action  of  iodide  of  ethyl  «■ 
plunihide  of  Milium,  containing  1  pt.  sodium  to  6  pts.  lead.  On  agitaliif 
tho  ref-uhing  niuK<j  with  ether,  and  cvaTK>rating  the  ethereal  solution, 
thorc  reiiiainri  a  mixture  of  several  plumbides  of  ethyl,  which  have  not 
yt'X  Ik^u  hfijiarated  from  one  another,  the  seiKiration  being  rery  difficult) 
in  ronM'<|uence  of  tlic  great  similarity  of  their  physical  properties.— 
'J'hc'wj  nidi  rain  are  porfcctly  colourless,  tolerably  mobile,  volatile,  uA 
liuvo  a  jM>w(;rfu]  mlour.  They  do  not  fume  in  the  air,  but  when  set  on 
fin*,  thi'y  burn  and  give  off  dense  clouds  of  oxide  of  lead.  When  strong 
nitrirr  arid  \h  poured  upon  tliom,  they  take  fire;  and  in  contact  with  iodins 
or  bromine,  eHpecially  \*itli  tho  latter,  they  explode  with  violence.  Thej 
nrn  jnHoluhlo  in  water,  but  dit^solvo  readily  in  alcohol  or  ether.  Tbe 
fthercMl  r>r  alcoholic  solution  \ihen  expo8e<l  to  the  air,  deposits  as 
niiiorphfiiiH  powflcr,  which  is  insoluble  in  water,  alcohol,  and  ether,  and 
foruiN  rryntal limbic  salts  with  acids;  and  in  solution  there  mnaias  a 
^Tongly  alkaline  base,  tho  oxide  of  Mtthyloj^lumbetkyl^  (OH*)*Pfa^  (so 
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called  from  its  analogy  to  methyl,  CH'\  the  radical  of  which  constitutes 
the  principal  portion  of  the  product  obtained  by  the  action  of  iodide  of 
ethyl  on  plumbide  of  sodium. 

Oxide  of  Methyloplumhethyl.  (0*H»)»Pb''0. — Obtained  as  a  hydrate  by 
adding  a  solution  of  nitrate  of  silver  mixed  with  alcohol,  to  the  alcohoho 
solution  of  the  mixed  radicals  as  lon^  as  metallic  silver  is  precipitated; 
filtering  from  the  silver;  agitating  the  resulting  solution  of  nitrate  of 
methyloplumhethyl  with  alcoholic  potash  and  afterwards  with  ether; 
adding  a  sufficient  quantity  of  water  to  separate  the  ethereal  solution  of 
the  oxide;  and  evaporating  the  ether  in  a  retort.  Pure  hydrated  oxide 
of  methyloplumhethyl  then  remains  in  the  form  of  a  thick  oily  liquid, 
which  solidifies  after  a  while  in  a  crystalline  mass,  slippery  to  the  touch 
like  hydrate  of  potash.  It  is  volatile,  and  forms  white  fumes  when  a 
rod  moistened  with  hydrochloric  acid  is  held  over  it.  When  heated,  it 
gires  off  white  yapours,  which  excite  powerful  sneezing,  —  a  property 
which  also  belongs  to  the  radical  itself  and  many  of  its  compounds.  Tbo 
hydrate  dissolves  sparingly  in  water,  readily  m  alcohol  and  in  ether. 
The  solutions  have  a  strong  alkaline  reaction;  a  sharp,  disagreeable, 
caustic  taste;  and  produce  an  extremely  unpleasant  sensation  in  the 
throat. 

Carbonate,  —  The  hydrated  oxide  rapidly  absorbs  carbonic  acid  from 
the  air.  By  leaving  the  alcoholic  solution  of  the  oxide  to  evaporate  in 
the  air,  the  carbonate  is  obtained  in  small  hard  crystals.  It  is  nearly 
insoluble  in  water,  sparingly  soluble  in  alcohol  and  ether.  Alcohol  con* 
taining  hydrochloric  acid^  dissolves  it  with  effervescence.  It  has  a  strong 
boming  taste. 

Lowig. 
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Sulphate.  (C*H*)'Pb'0,SO».  —When  sulphuric  acid  is  added  by  drops 
to  an  alcoholic  solution  of  the  oxide,  leaving  the  base  in  excess,  a 
dazzling  white  crystalline  precipitate  of  the  sulphate  is  obtained,  which 
must  ^  washed  with  alcohol  and  afterwards  with  ether.  The  salt  is 
nearly  insoluble  in  water,  absolute  alcohol,  and  ether,  but  dissolves 
readily  in  alcohol  mixed  with  sulphuric  or  hydrochloric  acid.  From  the 
acid  solution  it  crystallizes  in  tolerably  large,  hard,  shining  octohedral 
crystals. 

Lowig. 
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Iodide.  —  (C*H')'Pb'1 1  Formed  by  the  action  of  iodide  of  potassium 
on  sulphate  of  methyloplumhethyl.  Very  instable.  When  an  alcoholic 
solntion  of  iodide  of  potassium  is  added  to  a  solution  of  the  sulphate 
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acidulated  with  8iilj>liunc  acid,  the  mixture  shaken  up  with  ether, 
ethereiil  golutioii   of  iodide  of   cQetbyloplumbethyl  separated  hy  wst4 
and  left  to  evaporai€|  iodide  of  lead  separates  from  it  in  oonsidef; 
quantity.     By  rapid  evaporation,  a  colourless  oily   residue   ia  obtiAti 
having  a  penetrating  odour;  and  likewise  yielding  a  deposit   of  iodido 
of  lead«      tr  the  compound,   while  yet  an  decomposed,   he  distilled  with    WBtcr.  thi 
leparatioQ  of  iodide  of  le«d  tftkcii  place  immedtatelj,  ttod  the  wntcrj  T«pour  mk 
ptsfrs  over  «  iiccoinpanied  by  a  colourless,  mobile,  very  pun^ot  liquid,   h«ft^ 
odour  like  that  of  oil  of  mu«tard  and  no  longer  subject  to  spontaneous  decomfi  ^^ 
Tills  tiquid  was  found  to  contain:  2a' 11    p.c.  C,    5*70  H,  36*58   Ph,    and  $ 
numbers  ugreeing  pretty  nearly  with  the  formula  (C41*)'-PbU'  [or  (Ae*Pb)*F],  ' 
rcquirea  25*02  C,  5  24  H,  3G'40  Pb,  and  Z^M  L 

Bromide.  —  Obtained  by  adding  an  alcoholic  solution  of  bromide  of 
potassium  to  a  aolution  of  the  sulphate  in  alcohol  coutajning  suIpburiG 
acid;  agitating  the  wbote  with  ether;  then  with  water  to  separmto  tbo 
ethereal  solution;  and  evaporating  the  latter.  The  bromide  then  ciystal- 
lixes  ia  long  needles. 


19-20 
4  00 
55-47 
3133    „    20-98 


U»wig* 


81-23 


(C*ll*)^Pb=Br.. 375     ^.  10000 

Chloride,  —  Obtained  by  adding  chloride  of  barium  to  a  solotion  of 
the  sulphate  in  alcohol  containing  hydrochtonc  acid;  agitating  with  ether; 
separating  tbe  ethereal  solution  by  water;  and  leaving  it  to  cva|K)nte. 
Crystallizes  in  beantiful,  long,  needles,  having  a  strong  lustn?,  and  giving 
ofl'a  strong  odour  of  oil  of  muatard  when  gently  heated.  When  heated 
in  a  gl:ii>s  tube,  they  detonate  slightly  even  at  a  moderate  heat^  jieldii^ 
chloride  of  lead  and  metallic  lead. 
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720     . 

...     2170    .- 
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35*4     . 

...     6266    „„     62-74 
^.,     10-54     _     105« 

(cnp)=ivci.. 

.»...».  330*4     . 

..  100-00    .». 

...    99-63    ....    9954 

Kiirate, — Obtained  by  decompoemg  the  alcoholic  solution  of  tlie 
i  plunibetliyis  (p.  107.)  with  nitrate  of  silver.  —  On  evaporating  the  alc^- 
I  fiolic  aohitioti,  the  salt  remains  iti  tlte  form  of  a  colourless,  viscid  Vn{m^ 
1  which  smclh  like  butter,  has  a  burning  iaaie,  and  solidities  after  a  vhite 
I  in  a  CTystalline,  unctuous  majsa.  Decomposed  by  heat,  with  slight  Jfl4>* 
[nation.  Dissolves  readily  in  alcohul  and  m  ether*  The  alcoholic  solutaoo, 
-when  slowly  evaporate^  deposits  a  small  quantity  of  nilnle  ol 


(L6wig.) 


Uimii. 
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1  Hydrargethyl.    C*H^Hg*, 

Strscker.     Ccmpt  rmid»  39,  57. 
Dditbaupt.     Cfum.  Gat.  1854,  203,  292. 

Not  known  io  the  separate  etatc.  Obtained  as  an  iuJiile  liy  tlio 
action  of  mercury  on  iodide  of  etlijl  (Strecker);  and  as  a  tliloriJe  or 
Lromide  by  decumiiosing  mcrcurte  clilorido  or  bromide  witb  bianiotliyl 
(p.  87). 

Uydtated  Oji<le,  G*H*HirO,HO,  —  Obtained  by  decotii posing  a  boil- 
iDg  ulcobolic  solution  of  tiie  ckloride  with  oxide  of  eilver,  filterin;;, 
diatilling  citf  the  alculiol,  and  cvaporatkig  in  vacuo.  The  bydmte  tlion 
remaios  in  the  form  of  a  coloiirlei^s  oil^  which  is  strongly  alkaline  and 
burns  and  blisters  tlie  skin.  It  detvunjuisci*  the  mhs  uf  aninroniM,  but  not 
thoae  of  pota4»h  or  inagueaiia,  and  funiia  precijiitatca  witb  golutiuns  of 
alumiDa^  zinc,  copjier,  tin,  g<dd,  and  platinum.  With  a  large  cxcet-s  of 
eulphuretted  hydrogen,  it  forms  a  white  precif>itate,  whieli  after  a  while 
turns  yellow,  brown,  and  black.  — With  metallic  ejuc,  it  funns  zinc-ethyl 
and  amalgam  of  zinc.  It  combines  with  acids,  forming  cry*<tallizable  salts; 
the  carbonate,  monobasic  phosphate,  sulphate,  nitrate,  acetate,  and  uxalato 
ba?e  been  obtained.  (Ddnhaupt.) 

Carbonate.  Prepared  by  decomposing  the  chloride  with  carbonate  of 
silver  at  a  gentle  heat,  Crystallissea  with  difficnlty,  and  is  easily  decom- 
posed by  heat.  Acid^  decompose  it  with  evohition  of  carbonic  acid, 
(Diinbaupt.) 

Snipkiiie.  C*H*Hg*S.  —  Snlphitle  of  ammonium  added  to  an  alcn- 
bolic  solution  of  chloride  of  hydrargethyl,  throvvs  down  this  componnd  in 
the  form  of  a  yeilowitih  white  pnlverulent  precipitate^  eaeily  <^olubte  in 
excesu  of  sulphide  ol  ammojiiunu  Di^^sDlvea  also  in  alcoJiol  ami  ether. 
The  alcoholic  s^dution  decompotes  by  evaporation,  yielding  sulphide  of 
mercury j  the  ethereal  solution  yiehis  the  coinponnd  in  the  cry>tallinQ 
form  with  only  slight  decomposition.  It  gave  by  auwlysis  81*0.5  p.  e.  Hg, 
6H5  C,  1-96  H,  and  6'IOS;  the  above  formula  rcfjuiree  81.63  Ilg,  y?9  C, 
2-05  H,  and  Q  53  Hg.  (Diinhaupt.) 

Iodide,  C*H*Hg*L  —  1.  Obtained  by  mixing  an  alcoholic  siJutiori 
of  the  hydrated  oxide  witli  alcoholic  iitdine  as  long  as  the  colon r  of  the 
latter  disappears.  (Dunhau]>t.)  2.  By  the  action  of  mercury  on  ioilido 
of  ethyl  in  diHased  daylight.  (Strecker.)  it  n  Ufcom|i  »?*■  a  Ly  direct  s^unfiKine, 
And  Urme  Franklaiid  (ViU,  3(j2)  failed  in  nbtaininff  it.  — Soluble  in  boiling  cthcr 
and  alcohol,  and  separates  on  cooling  in  white  and  very  brilliant  huninto. 
(Diinhanpt,  Strecker.)  Insoluble  in  water,  hut  soluble  iu  ummonia  and 
in  potabh-ley,  from  which  it  crystallines  undccompo:?ed.  (Strecker.)  Vola- 
tilizea  wiilioutdeeomjmsition.  (Dliu'anpt.)  Sublimes  at  KJO^butrcijuircs 
a  much  stronger  heat  to  melt  it.  (Strecker)  Yields  liy  analysis,  36-18 
p.  c.  iodine,  tlie  formula  requiring  .35  6."i.  (Diinliaupt ) 

Bromide. 
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by  1 


ang 
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with  hyilrobromic  acid. — 2.  By  adding  an  alcoIioUc  solntiou  of  brtnuine  to 
an  alcoholic  solution  of  tlie  hydrated  oxide  till  the  ctdour  of  tlie  bromine 
becomes  permanent:  bromate  of  hydrargethyl  is  then  fanned  at  the  ijame 
time, —  3.  By  mixing  the  nlcolndic  sokitioiia  of  bisuiethyl  and  mercuric 
bromide.  —  Rescm!)les  the  chlorile.  Analysis  gives  23"y4  ]**  c.  Ilg; 
calculation,  25 -SD.   (Diinhaupt.) 
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OXALIC  ACID.  ^^^ 


B     SECONDARy        UCLET. 

a.  Oxygen  Nucleus.    C*H*  '. 

Oxalic  Acid.   c*h»o«=C*h»0',0«. 

S  A  VARY.     Dim.  de  sale  aeetoseUof.    Argentor.  1773. 

WiEGLER.     CrelL  Chem.  J.  2,  6. 

ScHEELB.     Opusc,  2,  187. 

Bergman.     Opuse.  1,251;  3,  364  and  370. 

'Westrumb.     Kleine  pkys,  chem,  Ahh,  1,1. 

RiCHTER.     Neuere  Gegenstande,  8,  92. 

Thomson.     Phil,  Trans.  1808,  f>3 

B^RARD.     Ann.  Chim.  73,  263;  also  A.  Tr.  19,  2,  265. 

Berzelius.     GUb.  40,  250;  —  Ann.  Chim.  94,  185;— -4wn.  Chim.  Phys. 

18,  155;  also  Schw.  33,  422. 
F.  C.  VooEL.     Schw,  2,  435  and  7,  1. 
DoBERBiNER.     Schw,  10,  107,  and  23,  66. 
Ddlono.     Jiiem,  de  la  Classe  des  Sc.  math,  et  phys,  de  VInslitiU.  Annies 

1813-14-15,  p.  cxcix;  abstr.,  Schw.  17,  229. 
Gay-Lussac.     Ann.  Chim.  Phys.  46,  218;  z\aoSehw.  62,  441;  also  Ann. 

Pharm.  1,20. 
Turner.     Phil,  Mag,  Ann.  9,  161;  also  Schw.  62,  444;  also  Br.  Arch, 

38,  159.  —  Phil.  Mag.  Ann.,  10,  348;  also -4nn.  Pharm.  1,  22;  also 

Pogg.  24,  166. 
Graham.     Salts.    Ann.  Pharm,  29,  2. 
Bussy.     Double  Salts.     J.  Pharm,  24,  609;  also  Ann.  Pharm.  29,  312; 

also  J.  pr.  Chem.  16,  395. 
Berlin.     Double  Chromium-Salts.    Berzelius,  Jahresbericht,  24,  244;  and 

more  fully:  Berzelius,  Lehrb,  Ausg.  .5,  3,  1086. 
Bammelsberg.     Crystallo-chemical   monograph   on  Oxalic-acid  and  its 

salts.    Pogg.  93,  24. 

OsaUHuref  KUetdurtt  Sauerhleetdure,  Sauerkleesalxidure,  kohlige  SAure,  Acide 
oxalique,  Adde  earboneux. 

History. — Savary  in  1773,  aQd  Wiegler  in  1779,  first  obtained  oxalic 
meld  in  the  form  of  a  sublimate  ^i^d  an  aqueous  distillate  by  heating  salt 
of  sorrel.  Scheele  first  prepared  it  from  salt  of  sorrel  by  means  of  siib- 
soetate  of  lead,  and  showed  that  the  acid  thus  obtained  was  identical  with 
the  acid  of  sugar  previously  obtaiped  from  sugar  and  nitric  acid,  and 
investigated  by  Bergman. 

Sources,  In  the  free  state:  In  the  juice  of  chick-peas?  —  In  Boletus 
Bulfureus,  —  2.  In  oxalate  of  ammonia:  In  guano.  —  3.  As  acid  oxalate 
of  potash:  In  Oxalis  cu:etosella  and  comiculaUi,  BuTnex  acetosella  and 
acttosa,  and  Geranium  acetosum;  also  in  Spinacia  oleracea  and  Phytolacca 
dccandra  (Braoonnot),  in  Rheum  pcUmatum,  and  in  the  Herba  Bella- 
donnas.  —  4.  As  oxalate  of  soda:  In  Salsola  Kali  and  Soda,  and  in  various 
species  of  Salicomia  (Ann.  Pharm.  16,  86.)  —  5.  As  oxalate  of  lime: 
According  to  Scheele,  in  Radix  Rhubai^.,  Alcannas,  Apii,  Bistm^L,  Cardo- 


lis  iTZTi2:i:  5z::::a:  vjclzts  c*:fo=. 

r<^Sy.  Ltc ':'/'•  nc:  .  -Z  .i  -^  •  J/ri  :"-:■_:»: -f,  <>^R>««(/i#  tpi meter,  Irtoi 
/•■..'*7i.'. /r.  ''..i"r.i  ?J\i':'2 -r  ru" -:  .y:p':\'ing,  StLC'V.  Si^iili  Salau. 
T.rmjfr*:  ''r.  '":>-  ; .  ».  Z-:  ':•'•  izi  Z  *  :-^.-r\i:  is  0:rt«x  Rtrheridii^ 
^-^ffr  ;.  :".:.  O.j;:'  .'.  -.' :,.^  .•:-:...",/ r '.  C :m>  _iL#nt/..  CAijicf,  Ci»- 
r,:.-;* .  ^  '..'  ":.*':.r  .  -• ':.---:  ».  r  'zm  .  .'-if.'-.Tfj.  Sdiky.^,  Simaruh^tj  Limi 
*?rr?4  in:  T  •.  A  ■»  ■  ri  :r  :.  .:-'^rf.  :z  F.^zir  B^tjp  nl^ris,  Cini 
jf'.-^./r.  L"'  t-\  'JiK-M^  J'.'.   ■     f.  lii    r/i''-r:jn"ci.-  in  Cortex  Gtaf- 

^.r.ly.  i- :  ..  .-'T  -.f-  iz.  Z.  :  'l31  '.*  :.7i -•?-:;iw7uif ;  in  StipUet  Jhdca- 
VK^rx:  ii  iTr  v-  ^f.-  "  i:"  ■..T-r*-  /-i  i:  '••\^  xnd  Jf^mrml^yaRtkemi 
CT-vrf.:';  ..  .  A.c.ri.ir  :  ':'.  :r.7  j  s,  Vr:;:^:ir  V.  ^*^v^.  68,  425).  it 
*>:*:-.•-  :-  -.1?  jTravr  - -iii'-r  .:  -.Lie:*  A-!impL=j  to  Braconnot  (Jajl 
CA  •>»-  i^  V  f  i:  • .  o  > .  i'  -.  "  -•  J  ■  •  4  ■  .  !  or  .  ::  •.-»;  tLs:i:a:e*  half  the  sohstince 
cf  mmj  .:o:.r--.  ir. I  -j  :ir  r  It  -ij  t-Ict^  :n;o  :he  evoslicution  of  the 
y-'j^rji}.'.^  =«  11  f  :•:'*'?.  —  A.r  i-  "•^er-v^ait  K.  ^ofamMt I. ^Daring 
i!.-?:  ra>-  v!.-::  :*  cer. -i  ::'  ^T.-^iz.  '±-t  oxaliw  cf  iinie  ii  conipletelr 
ill^-^Av^i  XL  :L^  c«::-:c:::e  ::  :ir  irll?.  -::  iLni^-i  :he  mediani  uf  an  aoj^ 
for  malic  ir.  i  c::r>  aoi  i*  ■:  -  .:  ii?j*  1t^  i:.  bis  It  ihe  action  of  vegetable 
album:!;.  Bu:  t.-vir-i-  :L-;  t^r.  i  of  tfc«  p-tri->i  '.-f  jnowih,  the  oxalate  of 
ilme  .^;jar-i:rr  in  :h-:-  <>rll--  in  n.iorico.r:*:  f«}uar^}«^  octohedrons,  «..7, 
in  the  ceii*  of  T'--Z'Ir.*.:.?i::*^:  i*: :•.*■:'•  ar.d  ...t  varii.-iis  cacti.  (K.  Schmidti 
Ann,  p.'-.'jrT.i.  *:i.  2.'?.  — Oxalaw  of  l;r.;e  ^-.xars  in  rectangular  prions 
acumin.ito-i  wi:ii  •".  -ir  fioir*  re-riinj  on  ::.e  literal  e^l^es.  in  the  ruot  of/rif 
f:r't.*'-t  n  'Rtiii;!  :  in  F  •'  I'-iii  M-ilr^ipU.  S:iti'j bij-jlia  and  marifima, 
Xarc'Ai »w- 11  yi-  n^ri  t'i.  ar- d  J  n- 'i  '•j,  .*'•>  .  J  - »ieu  i ;  in  Piper  Jia^oHet/oHuM^ 
Trn»I'*<'jn\*t,  Jffr^'j,  CaUi  ^£:.'.-  j  \C'i,  A  .'.«•  r^rruoJM.  iSprengel,  Rodolph, 
an'l  Ki-  -#r,:  in  Crui^.ii  Ir.-'.-r.  vi.  J/- -^'Ji.*  •/•ro/xi.  (Decandolle.  Mm. 
lU  If  .^V.  'THiif.  -.VTfti.-.  4.  2io  a:.»l  413  ) — Oxalate  of  lime  likewise 
vcir-  in  many  urinary  caiouli  i  Wolliiion  •:  in  urinary  setlimoDti 
(I'r^!::.'  in  vr-ni-  imali  -juinnty  in  il.-?  Lrine  of  iLe  sea-ea^le  (J.  Davy); 
in  the  L  'i"or  A'.'.'in::}''ii  of  ihe  c»-.w  « LaAidi;nio):  in  the  niucu^  of  tbe 
;::ill-lii:i'i'l*  r  of  n^rn.  i/xen.  -i-j"-.  raM-.c?.  an.i  pikea.  an«l  in  micnv^copie 
i!'|rL'iro-Ka.-f>l  rictoli'.-lrt  u<  in  tiio  n/.i^vis  uioiubrane  of  the  gravid  utenu 
(K.  >AiuiAi.  Auii.  I'hirm.  «1.  2:':^  :  also  in  tbe  Malpi;:hian  veseeli 
of  tli*5  r-ai«:rT»iil:ir  of  :iph'\nx  <.>«/;?■  '"..*t  (^Mfckel,  K.  Schmidt.) — 6.  A« 
fcrrou.';  oxalat*.*:  in  Lru^u-cual  Jc]-i^9:l:>. 

Forrn'itif.n.  1.  By  tLoactinn  of  nitric  aci^l  on  most  organic  compoanJs 
(V'll.  123^.  —  Tl-.e  prr*'.n  ■»»  nf  hvilr  •.hl»ri,'  .u-i-l  tVilitates  the  fonna(i«m  of  cube 
ii'-'l.  K.  K- j.Ti.  ^*'/wv''-  '■'*''  -'■  *'»*''■  — -■  ^"  '^*^  ilecomp«)iiiiion  of  c\"anogw 
liy  wntfT  an  I  Mir.nioiiia  f  VII.  3>«>.  o>7  ). —  3.  In  the  •ieconi]K>>itioD  of 
iirif-  af'i'l  hy  « lil'>rin«*.  and  in  \\\*^  iK'Ci.-nipiisitinn  nf  the  urate  of  ammoDia 
«-oiit:tiii«'«l  in  :;u:ino.  —  4.  WhtMi  hvilrato  of  ]Kitash  is  fudOiI  at  a  gentle 
Ji'Mt  with  \:ir!iiii- oi;::n.ir  r.iiiij.iiWM  !>  (VII.  13.V)  iIom<pGaT.I.ii.M,ic  i>VAr. 
.'»■'.  '.'1.  |»r'  I' <■  •  «  II.!.-'!  :.■  r  }i-l  jmt  in  pr-utu'i  «»f  i'on\rnin(r  tiitraTi*  of  |v-(tfh 
ih' 'II.  \  !.'..—  .V  III  tiio  prcj'araritMi  of  puta^siuni  from  carbonate  of  potash 
an-l  rl,:,rr..:.I   (  VII.  4lj. 

J*r']t'ir'if\;ii.  — A  Miliitlon  of  acid  oxalate  of  p<ita:«h  (salt  of  £torrel)  Ib 
hot  wsit'T,  i-  tn-ati''l,  u'-ri.nlini:  to  S<'liri.'le'.'?  nietlMMl.  with  excess  of  sub- 
iicfiatf  of  l(>:iil:  and  tlic  prrcipitati'd  oxalate  t>f  lead  wajtlicnly  fiftt  bj 
rn-(|ii(ntly  poiirini:  wat<T  upon  it  and  decanting;,  the  water  being  renewcu 
4'vriy  tiiii<>,  and  ilicn  thoroughly  on  n  cloth  iiltur.     It  is  then  digested  for 


several  clays,  wltli  frequent  agitation  with  a  quantity  of  oil  of  %'Urlol 
sufficient  to  convert  all  the  lead  into  aulpliate— viz*,  a  little  more  than 
49  pts.  oil  of  vitriol  to  68*6  pis.  of  acid  oxalate  of  potiwh  or  148  pta. 
of  dried  oxalate  of  lead  —  and  diluted  with  10  times  its  weight  of  water; 
the  aqueous  oxalic  iiciil  sepiirated  from  the  sulphate  of  lead  by  filtration, 
repeatedly  evaporated  and  cooled,  as  long  as  oxalic  acid  continues  to 
separate;  and  the  product  purified  by  recrysi tall i nation  from  any  Bulpb uric 
acid  that  may  remain  attached  to  it.  —  The  sulphuric  acid  may  also  he 
removed  by  dij^esting  tbe  dilute  liquid  with  a  small  quantity  of  oxalate 
of  leadj  till  it  no  longer  forms  achnid  witli  chloride  of  barium^  after  which 
the  tiltrato  must  be  treated  with  sulphuretted  hydroj^en  to  remove  any 
lead  that  may  have  been  dissiolved.  —  If  the  oxalate  of  lead  has  not  been 
entirely  freed  from  acetate  of  potash  by  careful  washing  with  water,  the 
oxalic  acid  prepared  from  it  contains  acid  oxalate  of  potasb,  wliieb  wben 
ignited  remains  in  the  form  of  carbonate;  from  this  impurity  the  oxalic 
acid  may  bo  freed  by  recry?ia!iization,  the  potash-salt  separating  out 
first,  — or  by  sublimatiou,  whereby  however  a  portion  of  the  acid  is 
decomposed.  —  Anthon  (Eeperi.  B4,  250)  recommends,  instead  of  sub- 
acetate  of  lead»  the  sulphate  which  occurs  so  abundantly  as  a  waste- product 
in  the  preparation  of  acetate  of  ahiniiua.  For  this  purpose  he  eat  urates 
1  At  (137 "2  pts.)  of  salt  of  sorrel  in  the  state  of  hot  aqueous  solution, 
with  carbonate  of  pota-^h;  digests  tbe  liquid  for  several  days,  stirring 
frequently,  with  2  At.  (3U4  pts.)  of  sulphate  of  lead;  decants  the  solution 
of  sulphate  of  potash  from  the  resulting  oxalate  of  lead  (which,  after 
thorough  waisliing,  shouhl  dissolve  completely  in  dilute  nitric  acid,  which 
it  will  do  if  free  from  sulphate);  und  decomposes  it  by  cuutinued  diges- 
tion with  2  At.  (98  pts.)  of  oil  of  vitriol  diluted  with  a  large  quantity  of 
ivater.  —  Another  method  is  to  saturate  the  salt  of  sorrel  with  carbonate 
of  potash,  ndd  chloride  of  barium  to  throw  down  oxalate  of  baryta,  and 
decompose  tliiasalt  with  dilute  sulphuric  acid, 

2;  One  part  of  sugar  Is  heated  in  a  retort  with  8  pts,  nitric  acid  of 
sp.  gr.  1*2  (]'38,  according  to  Sckleslnger),  gently  at  first,  but  ultimately 
to  the  boiling-point;  the  liquid  evaporated  in  a  basin  and  cooled  to  the 
crystallizing  point  of  the  oxalic  acid;  and  the  mother  liquor  repeatedly 
evaporated,  with  fresh  quantities  of  nitric  acid,  as  long  as  crystals 
separate  out  on  cooling:  the  crystals  are  finally  purified  by  recrystalliza- 
tion,  (Bergman.)  By  thiJi  process,  3  pti.  of  sugar  and  30  pts.  uitricaeitl 
of  sp.gr;  12,  yield  1  ])t.  of  oxalic  acid,  (Bergman.)  Instead  of  pure 
oommon  sugar,  moist  sugar  may  also  bo  used,  or  the  brown  syrup  of  sugar, 
grape-sugar,  or  starch. —  The  nitrous  fumes  evolved  in  the  process  are 
frequently  made  available  for  the  preparation  of  oil  of  vitriol  (11,  I80)» 
—  If  too  small  a  quantity  of  nitric  aci<l  be  used,  comparatively  little 
oxalic  acid  is  obtained,  the  chief  product  being  saccharic  acid  (artificial 
malic  acid),  whicli  remains  as  a  thick  brown  syrup  when  the  liquid  is 
evaporated  J  but  may  be  converted  into  oxalic  acid  by  digestion  with  a 
larger  quantity  of  nitric  acid*  —  Schlcsinger  {Repert.  74,  24)  rightly 
recommends  the  use  of  a  larger  quantity  of  nitric  acid  from  the  beginning 
of  the  operation,  so  that  the  crystals  of  oxalic  acid  nniy  not  be  con- 
taminated with  a  viscid  mother-liquor,  %vhich  can  neither  be  poured  off 
nor  absorbed  by  paper*  To  1  pt,  of  sugar  liC  therefore  takes  8  pta.  of 
nitric  acid,  of  sp.  gr.  18?!,  without  further  addition  of  water;  evaporates 
the  liquid  to  |,  after  heating  it  gradually  to  the  boiling-point;  and  tbereby 
obtains  between  68  and  <jO  pts.  of  beautifully  crystallized  oxalic  acid 
from  100  pts.  of  sugar,     If  a  euflicient  quantity  of  nitric  acid  baa  been 
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iwoil.  tlio  colourless  or  yellowish  motber-liquor  cryatalliaee  in  the  fonn  of 
oxnl.c  iieiil  clown  tx)  the  la^t  drop;  hut  if  leas  nitric  acid  has  been  added 
tho  niotlior-lKpior  Wonies  yellow  and  hrown  hy  erapomtion,  and  nniai^ 
n  furtlirr  addition  of  nitric  acid.     Schlesinger  likewise  recommends  that 
tho  Dxaiic  :uMd  be  recrystallized  from  water  containing  a  small  qnantitrof 
nitric  acid,  nnd  the  cry*«tals  drained  on  a  funnel,  washed  with  a  httle 
cold   water,   and   drie<l   between   bibulous  paper  at  a   medium   temps- 
rnhiro.^Oxalic  acid  prepared  with  nitric  acid  is  often  oontamiDited 
Willi  tho  latter,  which  may  be  recognised  by  the  yellow  colonrinir  which 
It  imparts  to  the  cork  of  the  bottle  in  whicli  the  crystals  are  kept    Bct- 
rclinii  nMiiovOv^  thi;»  nitric  acid  by  allowing  tho  crystals  to  effloresce  is 
warm  air,  then  nvrvstallizin-r  fr«>m  hot  water,  again  leaving  them  to 
rlHorosro,  roi'Tvstalliiin^r.  and  so  forth. 

Tho  orvsiadixiHl  hydratod  oxalic  acid  obtained  by  (1)  or  (2)  isbroiuiht 
lo  iho  anhydnMis  ?tato  (C=HO*)  by  long  continued  heating  over  the  wll]te^ 
bath,  or  by  sublimation.  —  Turner  first  dries  the  crystallized  acid  in  a 
basin  over  tho  watorUith.  snoring  the  basin,  first  with  a  sheet  of  thin 
bibulon>  pa|HM\  then  wiih  a  ^hool  of  writing  paper,  and  lastly  widi  a 
so^vud  %ory  shallow  l^isin  HlKni  with  ice  or  cold  water;  he  then  heats  the 
lowor  basin  to  i:?"  or  t'r<>m  ih:ii  temperature  to  at  most  204";  remoTCi 
I  ho  itiibl;iiu>i  luwilo*  t'n^ni  the  bibulous  paper  eycTy  hour  with  a  feather- 
au«l  oiul'vos  thoi;i.  rchi'.c  yet  warm  and  before  they  have  ahs<»h«I 
moisiuiv.  \\\  a  wo;I  o\^M\:  Ivttlo.  A  small  portion  of  the  acid  decompoecs 
iluviji:  th*s  s;;bl:s:a;:i'::.  ar.d  oi^rtdin  pr\-dncts  of  decomposition  are 
n^v^^•Ivd  bv  \Vc  VNiixT.  The  5Bbl:n:eii  acid,  when  dissolved  in  water, 
rt>:-u«  \ 'ol*is  ;i «' tvn;r.:»'::  hydratcxi  cry^iaU.  showing  tint  the  acid  hu 
in  %?oT\or.o  :;o  *l  srp**  Iv  tho  sublimation.  ^Turner.) 


.■k..    .-.,^11..   .1'    and   ih:f".  without  UT 

:;  i  4  .  :lo   sublimation  goes  on  mow 

."  .\-*.  v.-  :•.>.:.  :-z  i&ies  ]  laco.  increasing  as  the 


>  A-  .'.;;'.■;■  i\.  ly  suV.inutkn:  Transparent,  colonrles?. 
-',:,..■  :  ;  ,;  •..::.-  V.tvct  .  :y  u^:':r.z  :o  100  :  U'hite  efflorescvJ. 
y-\\s':.\\  ,  V  ^>  v. ."  /.J  ..  >  r«  ..::.•:  v...^as.le.  even  at  ordinarv  ttin- 
|s  *.  \-  y>  .:..■:,%  ;  /  ■./  *>.  I:  x::r.y  l«e  sublimed  at' lOU*.: 
il  ,  .  ..'   I..,  >\«".\  V   .     .kv   >::trtT::.   '.  "i*    and   1^2".  without  ur 

1  •',).',.>■.'..■»>..  *•  ,  ^ 

».-\,    ...V    *  -,  V       A.    •:.:■.    :"::    ^-y   ^c'i   =:<!:».    lioil*   brislTly,  and 
t  \    t .  •     .      «    '*..'..    .  .•,\ :.  :•..>  :..  r      T..r:ir.  •     The  drv  acid  neither 

'    ■  .       .     /..v      «-.  -   VI    :■    ::i:.'.'  :    '.It    :r  a  retort  for  two  hoars, 
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Gtty-Lnesac  &  Tlunanl,  an  J  likewise  Bcrtholletj  analysC'l  oxalate  of 
Jime  dried  at  100^,  whicb  may  be  regarded  either  aa  CaO,C^HO*,  or  as 

The  formula  C'HO\  wlacU  represents  oxalic  acid  as  a  monobasic  acid, 
IS  auppofted  by  the  following  considerations  :  1,  That  this  formula  ia 
the  moro  «itnple  of  tho  two.  —  2.  That  oxalic  acid  may  be  formed  from 
cjranogen,  CPN,  that  is  to  say,  from  a  compound  containinr,'  only  2  At.  0. 
-^3,  That  indigotio  acid,  which  contains  14C,  is  converted  by  nitric  acid 
into  picric  acid  containint^  12C|  and  oxalic  acid,  for  which  therefore  there 
J^niaiti  but  2C  from  tlio  iiidigotic  acid.  —  4.  That  the  formuly?  of  many 
oxalates  are  simpler  on  this  view. 

Tho  formula  C'*H'0*,  which  representj  tho  acid  as  bihasic,  ia  in 
accordance  with  :  1,  The  even  numlier  of  atoms.  (VIL  IDS,)  —  ±  The 
lK)i ling  point  (t/.tc?.)~  3.  The  great  tendency  of  the  add  to  form  acid 
and  double  saltg.  —  4.  Tlic  fact  that  formic  acid,  CMi'O*,  and  wood- 
0pirit,  C^IPO^,  are  not  converted  into  oxalic  acid  by  oxidation  with  nitric 
acid,  (Gm,)  On  the  other  hand,  formic  nci<l,  which  is  a  compound  of  a 
lower  order,  may  be  formed  from  oxalic  acid. —  5.  That  oxalic  aeid  may 
be  converted  into  oxamic  acid,  C^IPNQ^  whose  formula  cannot  be  halved; 
moreover  the  relation  between  this  acid  and  oxalic  acid  ia  too  close  to 
ftdmit  of  tbc  enpposition  that  oxalic  acid  contains  2C  and  oxamio  acid 
4C.  (Laurent)  ^^  6.  If  oxalie  ether  be  rc^^arded  as  C*H*0,  C-0*,  its  vapour 
will  be  monatomie;  but  if  ita  formula  be  2C*li*0,C*0'*,  its  vapour  will  ho 
diatomic,  like  those  of  other  compound  cthera  of  the  thinl  order, 
(Laurent.) 

The  radical- theory^  beaides  tho  acid  dried  as  completely  as  poesiblo 
pcrje,  assorae^  the  existence  of  a.  hypothetically  anhydrous  oxalic  acid 
=  *0  =  C^O',  containing  therefore  33-33  jior  cent  C,  and  CIO'GT  O,  as  it 
may  be  supposed  to  exist  in  the  metallic  oxalates  and  the  oxalic  ethers. 
According  to  this  view,  oxnlic  acid  dried  per  se  ia  not  C^HO*  (or  C^H^O**), 
but  HO,  C=0=  (or  2H0,  C*0''),  therefore  a  hydrate  of  oxalic  acid. 

Becompoitliom*  L  The  acid  passed  through  a  rcd-hct  tube,  is  com- 
pletely resolved  into  water  and  gaseous  products,  without  deposition 
of  oharcoal.  —  2.  Tho  acid,  when  heated  in  a  bayin  or  a  retort,  volatilizes, 
without  leaving  any  carbonaceous  roaidue,  partly  unJecoTitpoeod,  partly 
reisolved  into  water  and  equal  volumes  of  carbonic  oxide  and  carbonic 
a«id  gases,  partly  into  carbonic  and  formic  acida.  (Gay-Lussac.)  Equa- 
tion for  the  first  decomposition: 

C*H=0«  «  2CO  +  2C0i  +  2H0j 
£6f  the  second: 

C^H»0*  -  2C03  +  {?\PO\ 

The  acid  containing  water  of  crystallization  melts  in  a  retort  at  08%  and 
gives  ofl',  even  at  100^,  together  with  vapour  of  water  and  formic  acid,  a 
mixture  of  carbonic  oxide  and  carbonic  ocid  gafics  in  the  proportion  by 
voliune  of  5:6;  this  evolution  of  ^^as  increases  contiideraldy  between 
120''  and  130'^  and  continues  till  all  tho  oxalic  acid  has  disa|ipeared; 
towarda  the  end  of  the  process,  the  proportion  of  carbonic  acid  becomes 
somewhat  greater,  and  the  last  portions  of  water  which  pass  over  contain 
the  greatest  quantity  of  formic  acid*  If  tho  heat  be  not  too  violent,  all 
the  oxalic  acid  volatilizes  in  tho  decern podcd  state.  (Gay-Lussac,)  — 
Oxalic  acid  contaioing  water  of  crystallization  melts  at  98*^,  is  tranquil  at 
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llff;gn9n^\mi  a  tn»  ol  gmi  at  13«°,  uA  bat  ^ciy  B^kt 
133^.    li  hoik  mi  14:^,  fi^rag  ^ST,  witli  the  vaietf  Tspo«r,  ttd[f  m  i 
<|railitj  ol  {»%  wkick  boweirer  Lecomei  abttwiaiit  Wlweea  15S* 
l€0^^  imd,  MM  UMad  bj  Gmj-Luaat,  CKWifiiiii  J  voL  cailioBic  cMd4i 
€  ToL  carbottie  »c»L     Oxmlie  aeid  ttrerknuljf  «Mjdmted 
Jacompoae  and  gira  off  gia  al  165^;  tf  tba  ImmI  be  gtwimrnXkr 
tbe  «i  tliaa  erolrad  eomaiaa  5  toL  cazboaie  aside  to  9  roL 
acid;  bal^  if  ibe  beal  be  qaiddy  xmieed,  tbe  propotttoii  ef  csarbaoie 
deefeaaee    (Tnroer;    €o«ipare    Baioe.    &far.    €%  4M; 
JBtpcrf.  74,  31.)  —  The  prodnetB  of  dMonpoMtioQ  are  Ike 
the  acid  be  bealed  ia  a  letart  alone,  or  ia  ecmlael  witb  epongy  _ 
or  pantiee-eloiie;  bat  tbe  additioo  of  diat«oaI  fiewtler  peodaees  a 
diitOTbaiiee  in  tlie  decomfomikm.  (Reiaet  &c  MHJeii,  X.  J  int.  CkimL, 
h,  2W,\  —  Bergoiaa  bad  pterionalj  abown  tbat  oxalic  mead  wben 
aiell%Doil«,  and  eaUimei^  partly  andeeoaipoeed,  partlj  reeolved 
caeeous  toixtaro  eoaeiettagbalf  of  eaiboak  aeid,  and  bau  of  a 
oarae  with  a  blue  flame.  ^  Oxalic  acid  b  not,  ettickly 
hmttibU^  bat  iLe  carbonic  oxide  evolved  firom  it  in  a  reddM»4 
of  eoime  be  eet  on  fin^. 

3.  Aqoeoot  oxalic  aeid  ia  rerj  slowly  oxidixed  by  plattnom-black,  ^ 
if  ibal  mbefcance  contains  oxyeen  —  and  converted  into  water  an^ 
earboaic  acid  (Uobereiner,  Ann,  Tharm.  14^  14.) 

4.  Dehydrated  oxalic  acid  absorbs  dry  chlorine  gat^  and  formi  with 
%%f  witboot  cTulation  of  gaa,  a  white  sabstance  which  ia  reeolved  by  wttaf 
into  hydrochloric  and  carbonic  acid.  Tbe  acirl  containing  walar  ef 
erystallizatioD  is  immediately  decomposed  by  chlorine,  yieldtng  bydfo- 
ehloric  and  carbonic  acid;  1  vol.  chlorine  prodaoes  2  toL  carbonic  wtA 
(Dabereiner)  Hence  4b  dry  compjund  ia  probably  C'H^CCl*,  and  oa 
addition  of  water  yietdd  4CCH  and  2HCL  Also  when  chlorine  ta  paaed. 
through  the  aqneooa  acid^  complete  decomposition  engues,  with  foi 
of  carbonic  and  hydrochloric  acid,  (Anthon,  Heperi,  59,  342.) 

5.  Bromine  added  to  aqneoua  oxalate  of  potaeh  or  £oda  contain 
a  Might  exceas  of  alkali,  does  not  act  in  the  cold;  bat  between  40°  to3 
50^  pure  carbonic  acid  gas  is  abundantly  eyolved  and  a  metallic  bromidi 
formed.  (Cahonra,  N^  Ann,  Chim,  Fhyi,  19,  486;  alao  «f.  pr.  €km* 
41,  (Jl): 

eK^a*  +  2Br  =  4CO*  +  2KBr. 

0.  By  eontinned  digestion  with  Citric  acid,  oxalic  acid  ia  oomplelelT 
^Itompoaed  [yielding  rarbonic  acid  and  water],  (Ber|,niian,)  Sclileaiifegeri 
moTo  recent  atatement  (Jiqrfii,  74,  33)  that  oxalic  acid  t»  not  deoompoMl 
by  boiling  nitric  acid  is  unfounded;  bat  at  all  eveotjs  the  deeomposttNa 
tt'ikea  place  but  slowly.  (Giu.)  IT  According  to  ReiuMh  (Jakrk  pr, 
Tkarm,  18,  189X  a  solution  of  efHore^tced  oxalic  acid  in  modetalalf 
Imled  fuming  nitric  arid  yiclda,  on  cooling,  a  numl)or  nf  cryatala  bavnr 
m  glaa«y  luMtrc^  easily  decompo^ible,  and  cental uiiig  cc^uai  oitmbMi  m 
atoma  of  oxalic  antl  nitric  acid  f  % 

7.  With  nqneons  J/ypochhrom  acldy  oxalic  acid  givea  off  earboni> 
acid  and  chlorine;  if  the  former  acid  is  etrong  an«l  the  latter  eryttaUiar, 
violent  frothing  takes  place  attended  with  evolution  of  hoaU 

8.  Oxalic  acid  heated  with  aqueous  Iodic  acid  ia  deeompoaed|  wili 
evolution  of  carbonic  acid  and  liberation  of  iodine  (IL  Davy): 

^C^IPO*  +  210^  -  20CO^  +  lOHO  f  21. 
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Periodic  acid  acta  id  a  eirailar  manner,  hut  tlie  decomposition  is  slow- 
even  at  a  boiling  heat.  (Benckiser,  Ann.  Fharm,  17,  258.)  — Willi  1  pt. 
of  Jjytlrated  oxalic  acid  to  2  pt«.  iodic  acid  dbaolved  in  10  to  100  pts, 
water,  no  action  takes  places  at  10^  in  20  hours;  at  18^  or  20'^,  iodine 
separates  out  in  3  or  4  hours;  and  the  decomposition  is  e^inplete  in 
4  or  5  days;  at  60^  it  is  completed  in  a  few  minutes,  witli  violent 
effervescence. — ^  Light  htxti  alao  great  influence  on  tliis  reaction.  If  two 
equal  portions  of  the  mixture  be  taken^  and  placed  for  two  hours^at  19% 
the  one  in  the  dark,  the  other  in  simaliine  (from  D  to  H  o'clock),  the 
quantitiejs  of  gas  evolved  hj  the  two  are  aa  1:12;  and  in  the  more 
powerful  suushine  of  11  to  1  o'clock,  the  proportion  is  1  :  18.  Moreover 
there  is  as  much  carbonic  acid  evolved  in  auoshine  at  IQ^,  as  in  diffused 
d[aylight  at  2b^,  —  Spon^  platinum  likewise  accelerates  the  deconipoei- 
tion.  H  the  temperature  is  so  low  that  the  mixture  of  the  two  acids 
evolves  no  gas,  the  introduction  of  spon^^y  platiuuni  immediately  causes 
an  evolution  of  gas.  If  a  mixture  which  evolves  gas  be  divided  into 
two  portions,  and  spougy  platinum  introduced  into  one  of  them,  this 
portion  will  yield  in  a  given  time  25  or  30  times  as  much  gnu  as  the 
other.  The  evolution  of  gas  increases  with  the  quantity  of  spongy 
platinum,  but  not  in  the  same  ratio;  with  5  and  10  ^'ramuies  of  spongy 
platinum,  the  quantities  of  gas  evolved  are  as  3 : 4.  Platinum  plates  having 
a  eurface  of  84  square  centimetres  do  not  increase  the  evolution  of  gas; 
they  become  covered  with  bubbles  which  prevent  their  further  action,  — - 
Charcoal  likewise  accelerates  the  evolution  of  gas,  considcmbly  at  first, 
but  after  a  short  time  more  feebly,  so  that  on  the  whole  the  quantity  of 
carbonic  acid  given  off  h  only  doubled.  —  The  proportion  of  the  oxalic 
to  the  iodic  acid  has  no  influence  on  the  rapidity  of  the  decompositioUj 
provided  only  that  the  quantity  of  the  latter  be  suflicient  to  decompose 
the  oxalic  acid,  that  is  to  say,  at  least  332  pts.  (2  At.)  iodic  acid  to  630 
pts.  (5  At,  hydrated)  oxalic  acid.  The  reaction  is  likewise  unaffected 
by  the  degree  of  dilution  witli  water,  —  On  the  oihtT  hand,  the  reaction 
between  the  two  acid>f,  even  between  60^  and  80^,  is  prevented  by  the 
presence  of  very  small  quantities  of  hydrocjanic  acid.  If  to  a  solution 
of  1  grm.  of  hydrated  oxalic  acid  in  5  grammes  of  water  there  be  added 
one  drop  of  15  per  cent,  prus^ic  acid,  ami  then  a  solution  of  2  grm.  iodic 
acid  in  a  small  quantity  of  walerj  no  action  is  perceptible  even  for 
14  days;  by  that  time  however  the  hydrocyanic  acid  is  exhausted  and 
iodine  separates  out.  For,  in  the  decomposition  of  oxalic  by  iodic  acid, 
there  are  two  stages  to  be  diistinguished  :  L  Oxidation  by  the  iodic 
acid  alone;  2.  Oxidation  assisted  by  the  iodine  set  free  in  the  first  etage. 
The  former  of  these  actions  is  very  trifling,  and  takes  jdaco  even  in 
pretfeucc  of  liy<lrocyanic  acid;  llie  second  is  very  strong,  but  does  not 
take  place  in  presence  of  hydrocyanic  acid,  bccjiuso  this  acid  immediately 
converts  the  liberated  iodine  inti>  iodide  of  cyanogen  and  hydriotJic  acid, 
and  the  latter,  when  hydrocyi^tiit^  acid  is  present,  dues  not  act  u|>on  iodic 
acid  in  such  a  manner  as  to  form  water  and  iodine.  Hut  wdien  hydro- 
cyanic acid  is  absent,  this  lu^t-meutioned  reaction  takes  place;  and  con* 
eequently,  the  decomposition  of  oxalic  acid  by  iodic  acid  may  bo  accele- 
rated by  adding  a  small  quantity  of  by  dried  ic  acid,  whicli  throws  down 
iodine  and  thereby  facilitates  the  action, —  Ferrocyanido  and  ferricyanide 
of  potajBsium  do  not  interfere  with  the  reaction,  (Millon,  iV.  Ann.  Chim, 
Fhifs,  13,  31;  also  J,  pi;  Chem.  35,  13,) 

0.  Oxalic  acid  heated  with  oil  of  vitriol  is  resolved  into  water,  whicli 
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r»c:j*  i-a.-^  I*"i^:»;r::^r«:.  —  Tit-,  hs^isxa^uszjm.  ic  kjdiaMd  osBue  aai 
:tv.z.^:i   :_    .c  -r.r'iL  :H:r3^    :»iTv-f«L  II-?"  lai  113'.  (G«t-I*«m.) 

ill*   iT^lTi-lTfi    L!:il    J     j*«!V.lL^iW*L    aj  WOIllD!!!  fiCi    rf  ITtliol  dowi J  it 

&^  1  -  *■-  -f  ii»*  :•_  :•:  tl-itjil  ^  j.  T«rT  !azT^  exfiCHL  iTbibw.)  — 1  P^," 
Ititl:*!  •  -iT^  '■  j»rji  irioodii  "r-.-j.  1 1  tc*.  :c  t«asikii  ail  «#  Titriol  b^gni 
l;  Ii^2'-.  : :  z-"^-:  :-f  rLj  ir»^  frini  iiinuc  vsii.  \  nisaam  of  I  pt.  fcydrilBi 
•-Tfc  -r  L-r  i  v.ii  4  ^ui.  Fil^.itr.«:  ^L>i  u:  ic..  rr.  <mjj  1"4,  ^^8^^  to  Wl 
i.;  :if  .  iiii  ki  ixL  i^*w  ■•.J  *T-i;,;jn.-_:a  :£  li*  wsMr,  tW  boiling  peiil 
ii*  rlrrc  :.  1  ;■=  -  L  f"^i:  i^il-L'.:-:^  :c  r**  aie*  Mcc,  Weoauflg  n^ 
&;:  :-^:".  11  i  r^a..-  :r  l:  l*:".  Tif  rwe.it*  aixiz^e  prnlooed  al  134 
fi-.iM:-.  ::  T.:.  -xr-.r-:  .i:>f  **■:  li  t:!.  c&rbccJc  aoi:  thai  vhkak  ii 
r^Tri   :t  l-  ::5'    :m:.l^j   Jit  -**^:   rice?  -x  fr;xAl  TC'Iam«;  tiie  dtflil- 

*  r»TT  rti:  :  :ir  ijirL-.ri  :ii_r  Kii  laei-  kbmi<M^I  —  Whoo  1  pt 
lT'irk-.7«i  :nl-:  i:.i  i=  1-?l:t«i  v.ii.  I J  pc*^  -ri>if#i>rK  aciti  of  ip-gr. 
i'o.  -;~::,.r  :ir-.r:;i;i  i.'^  7r:.ii-»i.  il*  er^nio*  of  gaa  begiai  ai 
14:'=.  c*:Tis-?-  1:  Ir-V.  1- :  -.it *:^-l-k:c  ?:-:*Ii*  tevie  add,  anoaatiflf 
l:  f  T»rr  c*^-:    :  :1-  iTirL:f>;  :iil--:  *ciL 

I ••.  A  -T^;  :Li  :z,iL\:  i.-! i  r£-ii<>f#.  w-.:i  5j*=at :«  of  carbooie  add  and 
wa-.rr:  t:'!*.!:!^  \^\i  :•:  -sir:—:*  :x:£i  T-isadx  acad  to  Tanadio  oxkl^ 
B^zk'  -?  .  iz  I  :L?  T-;r:x.:-:s  ::  zjirric-es^.  l-efcd.  cobalt,  aad  Bickel  to 
si!:r'iV.t:  -i^-.  ""t  :'_'-'_: :'::  ;i-»  -- i-=^xiip:eei  p:-n;;-a  of  tba  ozmlk  add 

::-;-:-o'  -  :mi?-  =  C-M--3'  -  tco*  ▼  tHO. 

rv-rir'f  Tr:i-i,:->.:i.  .-:  -.  ptr-w.  :.-.  >::.  — 'V\Tien  4  pUL  of  debTdiated 
'■xiii.r.v;;  i:-:  -i:-ri:'>:  t::"i  2]  r:*.  ..fr^^rxiiecfkad.  themuaiiwtantlf 
r:*e-  !  ■  a  r-  :  ;.vi:  Hv  :r-:el  -xi".:-:  i.:: :  aiix^i  wiib  an  equal  or  a  dookiA 
q:'ir.t!:r  f  j-::  x  !•-  ■::  ^:i  1.  '••■-^:::■.:?  ?:r^r.y:r  beaied,  with  fonnadoaof 
a'j;f- ■:-' vi;.' .;r.  ■?.:■•-:.•  .v:i :  j-i*.  an;  cariv>i:aie  of  lead,  but  doei  not 
f\^ '}•:*.  i : . ctk :  :•? * >Lri ■>?.  3  : : j ■: r,  J.  t  \  C'r\.  >.  477 ;  B^trmpe,  8,  8^) 
—  If  !^-?  ■■xi*:-:  sc;  i  >  :::lx»>i  'with  oLrrniic  aeii  cr  one  of  the  aboTe-aamed 
l-f-T  \.U-.  tltA  w::h  --iliL-jr:-:  acli  a:  :ho  same  time,  it  i»  completely 
rr-.  Iv^.l    ;r.r  .   car'    r.  ?  *ac:  I   -lI   wator.  v::h  fonnaiion  of  ft  metallic 

CU-O-  -  2Mr.(y  ^  :SO'  =  lC(V  ^  2UO  -r  2>IbO,SO»). 

11.  Oxil:it.*  of  amnii-.nia  mixe«i  with  a-yie-^as  ProfocAhnde  tf  Mft- 
r'itu  i-  •Ii-«;"!iii"9t.'I  m^.liT  the  iKfl-j.T.ro  of  lijhr.  TiolJinir  sal-ammonia^ 
ta!..iii.l,  wA  CTirl-.nic  aci  1.  t  riacobo,  /.  /"VirBi.  \\  62.)  Pfvbably  thu: 

2NH  X  ll-O^  -   IH.CI  =  JNHCl  -r  2HrCl  +  4CO*. 

T!if-  Tulxt'ir*;  of  the  -iturate*!  -yluiions  remains  clear  in  the  dark;  in  Jay- 
lijlit  it  bo  ■  iiiiv-s  lurlii'l  in  *ix  niiuutes.  an-i  in  the  conrw  of  an  hoor 
•l«'|MMit<i  caluuicli  wiiich  in  ^uu^hinc  quickly  falLs  down  in  aoft  flakes. 
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snrrouuded  witli  bubbles  of  carbonic  acid  gas.  TIjo  filtrate  no  longer 
contains  incrcury,  bat  sal-ammoDiac  and  uudecom posed  oralato  of 
ammonia.   (Plaiicho.) 

1 2.  Teroxide  of  Gold,  in  contjict  wih  aqueous  oxalic  acid,  18  quickly 
redaced  to  the  metallic  state,  witii  evolution  of  carbonic  acid*  From  an 
aqueous  solution  of  cbloride  of  gold,  oxalic  acid  throwd  down  all  I  ho 
gold  iu  the  metallic  state,  ylowly  in  the  dark,  more  quickly  under  tlie 
influence  of  light,  the  decomposition  being  attended  witb  evolution  of 
carbonic  acid.  (Polletier.) 

13.  Oxalic  acid  and  its  salta  added  to  the  aqueous  eolation  of  Bichlo- 
ride 0/  Platinum  ^  precipitate  the  metal  under  tlie  influence  of  euushine, 
with  evolution  of  carbonic  acid  (Dbbereiner,  Schuh  G2,  04).  Kemp 
{^Repert.  74,  236),  who  perhaps  did  not  expose  the  mixture  to  the  sun, 
states  that  no  precipitation  takes  place. — The  aqueous  solution  of  chhrlr- 
idiate  of  Ammonium  is  not  decomposed  by  oxalic  acid  at  a  boiling 
beat;  but  on  exposure  to  sunshine,  it  is  completely  decolorized,  with 
evolution  of  carbon  10  acid  and  precipitation  of  groy  metallic  iridium. 
(Dobereiner.) 

14.  Salt  of  sorrel  heated  with  Hydrate  of  Potash^  is  resolved  into 
hydrogen  gaa  and  carbonate  of  potash.  (Feliget,  Ann*  Chim*  Phy$,  73, 
130): 

C^HKO**  +  3(K0,U0)  =  4(IC0,C0^)  +  2H0  ^  2H. 

Similarly  when  heated  with  Ht/drate  of  Baryta^  it  yields  hydrogen  gas 
and  colourless  alkaline  carbonate  (Duniaa  &  Stas,  Ann,  Chim,  Phi/s,  7B, 
123;  Pelouze  &  Millon)  i 

C^HKO^  +  3(HO,BaO)  =  KO.CO*  +  3(BaO,C02)  +  2U0  +  2H. 

15.  Anhydrous  normal  oxalates  heated  with  dry  Baryta^  yield  car- 
bonic oxide  gas  and  carbonate  of  baryta.  (Pelouze  Si  Millon,  Ann,  Pharm . 
BB,  182): 

C^M^O"  +  2BaO  =  ZCBaO.CO')  +  2M0  ^  2C0, 

16.  PotcLSsium  and  Sodium  decompose  dehydrated  oxalic  acid  at  a 
gentle  heat,  with  vivid  combustion,  yielding  ch&rcoal  and  alkali  [and 
hydrogen  gas].  (Gay-Lussac  k  Thenard.) 

Copibinaiions.     With  Water, 

a,  ll^dniled  Oxalic  acid.  Commonly  called  cryBtallUed  oxiilic  add;  bat  the 
djishydnitcd  aciil  if  also  crygtallme — ^  The  dehydrated  aeid  becoraes  heated  by 
contact  with  water;  when  expo.^ed  to  the  air,  it  quickly  absorbs  as  much 
water  fis  the  hytlrated  crystals  had  lost  on  being  heated  (Richter);  hence 
the  sublimed  needles  of  the  dehydrated  acid  quickly  become  opaque  on 
exposure  to  the  air.  (Tiinier,)  The  crystals  which  separate  from  the 
aqueous  solution  by  evaporation  or  cooling,  always  consist  of  the  hydratcd 
acid.  —  (Prrparatmtf  p.  112*) 

Large,  transparent,  colourless  prignaa  belonging  to  the  oblrque  pris- 
matic system,  fig.  05;  the  «-faces  may  however  be  wanting.  Cleavage 
parallel  to  u  and  u;  i:u  or  ii'=98^3(l';  u:u=<l^5\  1  :  c==129^  20'; 
•  :  i  [backwards  t]^  lO'r  1 5';  1  :  «  =  107^  The  faces  /,  c,  and/appoar  as 
faces  of  a  six-sided  pri^m,  and  the  faces  u  and  «  as  acuminsition-faces  of 
the  fame.  (Brooke^  Ann,  Phil,  22,  11^.)  Scmietimes  also  the  «-faces  are 
TC?y  predominant  u  :  u  [probably  l>ackwards]  =  116''  52';  u  :f=ll7^  2', 
t  :c=129''20';  c  :/=127°  26';  c  :f  backwards  =103'  24';  a  above  :  a 
below=145'  24';   rt:w=140^  ID'.  (Provostaye,    N,  Ann.  Cfum.  PKij*. 
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L  Aqmom  Ojxdic  Add, 
ia  S  piaL  of  ooM  wmUt^  foraiw  m  ti 

«r  •!».  gc  li>Ci.  (RjAler.)  Aej  4iaMlT«  m  15%»jpte.  of  wmler  at  10  , 
mS-^  pl&  at  12-^;  ta  rarsBAfl  qaatHiei  aS  KKT,  and  at  the  boilii^^ 
poiBt  of  tlae  aolatko,  wliidi  is  oonafkcaUjf  aboTO  100%  ia  almoal  aif ' 
pnpattioa,  maMmatA  aa,  vren  at  ](H-5«  titj  dati^vaeee  in  tlieir  witii 
of  mwhkUnrntkm  (Tanwr.)  Qxalio  add  ooatenEaalad  with  nitric  aoi 
HmtSreM  tn  i  pts.  of  eoU  watec.  (Beradiai*)  Tlw  ciTalmla  aoowlimt 
decrefif tato  at  tliojr  dSaaotfa  ia  water. 

OxaUe  add  Smeirm  m  kfdrocklorie  aod  in  dUmie  nUpAurk  md, 
witiioui  decompoeiticMi. 

Ozalaim,    OxaEo  add  i«  cme  of  tlie  aInMigeBt  aeid%  and  in  iti  tflU 

aily  far  ccrtaia   baeea,  lime  for  example^  oxeeeds  eree  llie  ^tioti^ 

mineral  acid^  —  When  oomnioD  asJt  it  <&«tilkd  with  a(|Qeoas  oxalic  i 

a  large  ^aantit^r  of  hTdroehloric  acid  is  erolveti  (Bertbollet, 

Chim.  1,  271.)     Dij  diloride  of  sodiam  or  chloride  of  caldam  in  tin 

mixed  wtih  lijdralad  oxalic  acid,  gires  oSi  all  its  bjdrocblorie  acid  wli 

heated,  eo  that  the  residiie  left  after  ignition  oonstsl«  of  carhonaie  of  e«fai 

or  carbonate  of  lime,   (A.  H.  Woo4   ^^>^*  i^^y*  «^-  ^j   445;  eomfMiiii 

Kobell  {J,  pn  Chan,  14,  379.)     Oxalie  aeid  deeomposes  atjneona  liTdro- 

oltlomte  or  nitrate  of  toda,  acid  oxalate  of  soda  crrstalliting  oat,  (Dob^ 

^j<eioer^  J,  pr.  CA^m.  15,  317)  —  Tbe  solalion  of  dehydrated  ondioacii 

lilt  aboiilttte  alcohol  does  not  decompose  carbonate  of  potash  or  carboottltef 

llime»  but  tbe  carbonates  of  bar}  ta»  ttroiitia,  and  mac;Detta,  are  deeempstiH 

fhy^  it;  it  abo  diasoWee nitrate  of  lime  diemlTed  in  aheoTote  alcohol.  (Nem^) 

Normal  oxalates  in  their  dneet  state,  in  which  kowerer  thejr  eumot 
lall  k  obtatn^d  arc  =  CMK)';  the  ocu^  oxable«==  C«UMO*;  tbe  AMimdf 
I  s  C*H  M  O^C'H'0'i  there  are  alM  faaaic  oxalates.  If  ouBe  adJ 
r«*K»Hcd  ail  C'HOS  the  normal  salU  will  bc  =  (?MO\  the  add  ^ki 
iC'MOSCniO^  unU  the  hyperadd  salts  =  CM 0\3CHH>,  acmdinf  la 
^Hfhich  furtniita  thry  niuy  be  dij^tlng^tiitihed,  as  iTtoncatt/aici,  ^Mttolatoi,  and 
i^iadroxfitcUtt,  Accortfing  to  the  fommla,  C*H*0*,  adopted  ia  this  worh, 
[they  uiiobt  be  diatitiguiiihed  n&  dioxiUaies,  iiianoxalaloi,  and  btoxalates; 
'tliiii  iioiueiiclaturef  huwcvL%  we  bhall  not  adopts  oa  it  would  lead  to 
confusion  of  terms.  —  Puloog  reg;ird»  the  anhydrous  normal  salts  (CMO* 
C'M^O')  as  conipoundd  of  a  metal  with  carbonic  acitl. 
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The  anlivdroTis  normal  oxalates  of  the  fixed  allialis  are  rcsolvcii,  by 
gen  lie  ignitiun  out  of  contact  with  the  air,  into  carbonic  oxide  gaa  and 
alkaliDo  carbonates;  tbose  of  the  eartba,  and  of  those  heavy  metaUic 
oxides  wliicli  retain  their  oxygen  with  the  greatest  tenmcity,  ench  as 
maiJgaotMis  oxide,  into  a  mixture  of  carbonic  uxido  and  carbonic  acid 
gasea  in  equal  vulunic^,  and  a  residue  of  oxide;  and  those  of  other  lieavy 
imHaliij  intu  carbonic  acid  gas  and  a  rotiidue  of  metal.  The  loa^l  salt  gives 
off  3  vol,  carbonic  acid  to  1  vol.  carbome  oxide,  and  eufferjs  partiatl 
redaction  : 

C^K-O^     =-  2C0    +  2(KO,C02) 

C^Mg-^O^  =  2C0    +  2C0-  +  2MgO 

C^CttW  =  4C(F  +  2Cu 

C*Pb'0»   =    CO    +  3C0»  +  Pb'O. 

The  oxalates  of  mercury,  silver,  and  platinnm  exhibit  slight  detona- 
tion when  thus  decomposed.  —  Oxalates  when  thus  heated  in  a  cloeo 
vesselleave  little  or  no  carbon,  and  are  thereby  diatingui«hed  from  the 
BoXia  of  most  other  organic  acids.  The  very  small  quaiitity  of  charcoal 
which  the  oxalates  of  the  earths  and  fixed  alkalis  oftea  leave,  whereby 
tljc  residue  acquires  a  greyish  tiut,— or  at  least  a  slight  greyish  or  brownish 
shade  is  imparted  to  the  substance  during  the  ignition,  — is  attributed  by 
Berzeliua  {Lthrb.)^  to  organic  impurities,  and  by  H.  Hose  {Fogg.  J),  26), 
to  the  fact  that  some  of  the  water  present  is  decomposed  [but  this  should 
produce  the  contrary  effect,  inasmuch  as  the  oxygen  of  tne  water  would 
then  contribute  to  the  combustion  of  the  carbon]. 

The  oxalic  acid  contained  in  oxalates  exhimts  many  of  the  above- 
mentioned  reactions  of  the  free  acid.  Thus,  oxalates  heated  with  oil  of 
Titriol  give  off  carbonic  acid  and  carbonic  oside  in  equal  volumes.  Alka- 
line oxalates  dissolved  in  water  are  converted  by  platiuum-black  into 
carbonates,  (Dobereiner,  Ann*  Phami.  14,  14.)  When  boiled  with 
a(|iieons  chloride  of  gold,  they  throw  down  metallic  gold.  —  Pota&jium 
decern jjescji  many  anhydrous  oxalates  with  loud  explosion. 

Most  normal  oxalates  are  insoluble  in  water;  a  few  dis.^olve  in  aqueous 
oxalic  add  and  sal-ammoniac;  all  in  dilute  nitric  acid,  but  less  readily 
than  mobt  other  salts  of  organic  acids  which  are  insoluble  in  water. 
Oialates  dissolved  in  water  precipitate  all  dissolved  lime-salts,  even 
gypsum,  unless  a  strong  mineral  acid  be  present  in  considerable  oxceaa; 
the  precipitate  is  insoluble  in  acetic  acid  and  in  sal-ammoniac* 


Oxa  late  of  A  mm  on  ia,  —  a,  NonnaL  1 ,  Obtai  n  ed  by  n  en  t  ral  j  zi  n  g  th  o 
acid  with  ammonia  or  carbonate  of  ammonia.  ^ — 2.  By  decomposing 
oxalate  of  lead  with  hydrosulphate  of  anmionia  which  baa  been  prepared 
by  precipitating  aqueous  sulphide  of  barium  with  carbonate  of  ammonia 
and  distilling  the  filtrate  (Ljcbig,  iV,  Tr.  18,  2,  2{i0).  —  Long  prisms 
united  in  tufts,  and  belonging  to  the  right  prismatic  system.  Fig.  78; 
without  distinct  directions  of  cleavage;  put  or  1*'=  00'';  ^  :  t  =  1 43""  30'; 
f:i=:107^;  i  ;  ^==120"  30^;  m' :  i/^  104' tJ ;  m' i  »i^l42^  3';  i/:<  = 
1%T  57'; «  :  the  face  above  m=  \2i\  (Brooke,  Ann,  FhiL  22, 374;  compare 
Prevostaye,  aV.  Ann,  Chim,  Phys,  4,  453;  (see  also  Rammelsberg, 
{Pogif.  §3.  29.) — ^Very  slightly  volatile  at  ordinary  |^ temperatures. 
(Faraday,  Pof/^-  U),  552.)  Has  the  tasto  of  sab  amnion  inc.  Sp,  gr.  of 
the  crystak=  15.  {Joule  and  Flayfair,  Chem.  ^oc,  Qu.  J.  1,  12L) 
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The  crystals  efflore«oe  wheo  healed,  giHo^  oflT  2  At.  water.  At  a 
htglior  tcmpenitiire,  the  dry  re«idae  J8  re^oWeii,  with  piutml  fit«ioD,  suid 
leaving  at  meet  a  trace  of  charcoal,  partly  into  carhonio  oxide,  ceirbook 
acid,  ammonia,  and  water,  partly  into  oxamide  and  water;  part  of  tt  Vk\m 
yields  hydroeyanic  acid»  and  if  the  didtilUtion  be  ialeirapleii  at  the 
proper  time,  oxamic  acid  '\%  Hkewbc  found  in  the  residue.  Tha  deeoo* 
poeition  may,  perhape,  be  repreeeoted  by  the  following  ^oaliona: 

C'N'HK)"  -  2CO  +  2COS  +  2NH«  +  2H0. 

oxaznid«» 
C<N*H"0»  «-  2CO«  +  C»NH  ♦  NH>  +  4Ha 

[Beipeclinf  the  ojEamic  add|  vid.  add  oxalate  of  aanmonia*] 

A  fitiiall  portion  only  of  the  salt  sublimes  undccompoaed  [or  nrtlMt  h 
the  form  of  oxaraide],  the  greater  part  yielding  carbonate  of  alBMefiil 
(Bei|:Tnan),  together  with  carbonic  oxide  and  water.  (Berzoltus.)  When 
earcfally  heated^  it  yields  carboTiate  of  ammonia  and  carbonic  oxide  p/L 
free  from  carbonic  acid«  (MitcbGll,  ^'i7/.  Am,  «/.  25,  344.^  —  If  the  beat 
be  maintained  at  220°,  the  salt  is  wholly  resolved  into  caroonic  oxide  tad 
carbonate  of  ammonia,  without  any  formation  of  oicamide.  (Mala^vti, 
V<mpL  rend,  22,  852.)  Oxalate  of  ammonia  in  combination  with  > 
or  nianganous  oxalate,  yields  hydrocyanic  acid  when  healed^  in  ad 
to  carbonic  oxide,  carbonic  acid,  ammonia,  and  water.  (Dt»bereiacr,l?<j 
15p  425.)  —  The  anhydrous  salt  melts  and  boils  only  where  it  ist  in  cea«l 
tact  with  the  hot  part^  of  the  retort,  giving  off;  first  ammonia;  thea  a 
mixttiro  of  carbonic  oxido  and  carbonic  acid  (the  former  prcdomtaatiif 
in  tl  i^l^'t  liccau^e  a  large  quantity  of  carbonic  aotd  ooten  fallo 

catii'  ^^ith  tho  ammonia^  afterwards  in  e<iual  rolumee,  aiMl  wU^ 

matdy  uiij^od  with  cyano^n*n  gaji  [vapour  of  hydrocyanjc  aeidf]i; 
carbonate  of  ammoi^ia,  with  4  or  5  per  cent  of  oxamide,  whieh 
iublimcef  partly  pa^e^i  over  liitu  the  watery  dLMiillate»  8o  that  theoi 
float*  tbcr(Mn  iu  white  flakes:  th^re  remains  a  trace  of  charoool.  (Dun%l 
Ann,  Chim,  Phyt.  44,  12I>;  tiUo  J.  Chun.nuuL  0,  401 ;  alao  Stkm,  91, Sit| 
aUo  Pog/;,  19,  4740     A  small  ouautity  of  oxamic  acid  is  alaci 
the  Hime  tina*,  W^cuuse   tho  residue,  by  evolution  of  ammonia^  la 
I' d  into  acid  oxalate  of  ammonia.  (Ualard.)     Tho  salt,  cvca' 
1  iu  hut  water,  i^ivos  otf  ammonia,  and   acquires  the  power 
g  litmus.  ( Emmet t,)     The  Rqueou!»  solution  of  the  «dt  la  dtm 
pottcd  in  the  circuit  of  the  voltaic  battery,  yielding  cnrbooto  wM  al  lltl 
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positive,  and  amTnonia  and  water  at  the  jiog^ative  pole,  (Daniell,  Ann* 
-P/w/Tw,  3(i,  35): 

C<N»H«0«  --  4C0*  +  2NH»  +  2H. 

The  aqaeons  solution  bocomes  alkaline,  when  exposed  to  the  liglit  for 
lialf  a  yean  (Horst,  Br.  ArcL  4,  257/)  Tko  salt  heated  witli  J  to  }  ita 
weight  of  oil  of  vitriol,  yields  carbonic  oxide  and  carboni*-'  acid  In  equal 
voluinoii,  and  gulpLate  of  aniraouiTi.  (Gall.  F/ttL  Mwj.  J.  6,  232»)  —  This 
etateiiient  of  Goirs  contradicts  tliat  of  Mitcboll  {SilL  Am,  J.  25,  344), 
who  finda  that,  in  thia  decomposition,  carbonic  oxide  free  froui  earbonio 
acid  is  given  off,  togotber  witb  carbonato  of  ammonia,  uuJ  notbing 
renmina  but  strong  suJpburic  acid.  —  Tbo  salt  dij^solves  in  about  20  pt3, 
of  cold  water,  but  not  in  alcobob 

b.  Acid-salt. — 1.  Precipitated  in  the  crystal  lino  form  from  tho  aqueous 
solution  of  tbe  normal  salt,  by  oxalic^  sulpLuric,  hydrochloric,  or  nitric 
acid«  —  IT  2.  A  hot  aqueous  solution  of  1  At,  oxalic  acid  and  1  At. 
chloride  of  ammonium  deposits  this  salt  on  cooltn^^  (Anderson,  Chem.Soc^ 
Qii.J.  I,  231.)  IT.  —  YiebU  crystala  belongings  to  the  right  prismatic 
system.  Fiff,  68,  bnt  fifeuerally  without  tbe  y-faco,  and  on  tbe  other 
hand,  with  the  m-face.  p  :  i  —  150^  47';  p  :  t  ot  m  —  90"*;  u  :  in  =  ISS** 
37';  uxt=  114"  23';  *  :  <  =  11^)°  13".  (Prevostaye,  N.  Antu  Vkim,  Phijs, 
4,  453),  —  The  salt  taatea  sour,  rcddena  litmus,  and  is  les8  goluble  in 
water  tbau  the  nonaal  salt, — Sp,  gr,  of  the  crystals,  1*613.  (Joule 
Plajfair.) 
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The  crystallized  salt  yields  by  dry  distillation,  first  water;  then 
carbonic  oxide  and  carbonic  acid  gases,  a  large  quantity  of  formic  acid  and 
oxamide;  afterwards  carbonate  and  hyd roc yanate  of  ammonia;  and  if  the 
heat  bo  then  discontinued,  tbo  residue  conaists  of  oxamic  acid  C*NH^O*, 
(Balard.)  The  crystals,  whoa  gently  heated,  effloresce  from  loss  of  water, 
eometimea  undergoing  the  acpieons  fusion  at  tJie  same  time.  At  a  higher 
temperature,  tbe  solidified  mass  becomca  viscid j  between  220**  and  230^ 
it  becomes  pasty,  and  begins  to  decompose  with  strong  intumescence;  gives 
oif  a  mixture  of  carbonic  ucid  with  a  smaller  quantity  of  carbonic  oxide 
gAs;  and  yields  a  distillate  containing  a  large  f|uantity  of  fonuic  acid, 
together  with  a  small  snblimato  of  oxamide.  At  a  higher  tenjpcrature, 
when  tbe  disengagement  of  gas  ceasea,  a  yellow  bitter  substanco  is 
produced,  and  a  mixture  of  hydro  cyan  ate  and  carbonate  of  ammonia  is 
evolved,  which  eflervesces  with  tbe  acid  distillate  previously  passed  over. 
If  the  piwseei*  be  then  inter ruptedj  there  remains  in  the  retort  a  porous, 
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pale  yellow  mass   (or  brown,  if  too  mucli  Beat  has  been   appli 
oxamic  acitli  possibly  mixed  with  small  quantities  of  oxamlde  and  uoa 
acid   oxalate   of  ammoaia.     Tho    dry  salt,  C*NHH}%   ia   resolved  ioto 
C*NH»0*  and  2 HO.  (Bakrd,  .Y.  Ann,   Ckim.  Fhys.  4,    93;  alao    ' 
Fharm.  42,  196;  aleo  J,  pr,  Cltem.   25,  84.) 


ttonti.  ■ 


c.  Hyperacid  Salt.  Cryfitallizes  from  the  aqueous  solution  of 
parts  of  Lydrateci  oxalic  acid  and  crystallized  acid  oxalate  of  anunomi. 
In  cry«talIino  form  and  m  composition,  it  resemble*^  tho  corresponding 
potaah-^alt  (Gmbam),  exhibiling  only  a  elight  difference  in  the  ao^letf. 
(Prevostaye,)  Tlie  crystals  eMoresce  at  100^  giving  off  15*4  percent 
(4,  At.)  of  water.  They  disaolvc  readily  in  hot  water.  (Kabourdin,  iV,  J, 
rharm.  6,  187.)  Specific  gravity  of  the  erystala,  r652»  (Joulo  4 
Playfair.) 

Dried  at  lOO'*. 


8C 

N 

7H 

16  O 


Rmbourdio. 
48     ....     24'36    „....„     24*18 

14    ....      711     7'32 

7    ...,       3'55     3-61 

128     ....     64*98 64-89 


Crjfstaliized, 


0  C...,„.. 

N « 

11  H   „M 

20  O 


197     ....  100*00     ..,..,..  100-00 

R«boardia. 

...       48     ....     20-CO     20*44 

...       14     ....       601 5-99 

..       11     ....       472     „,       4-159 

...     160     ....     68-67     ... 68-83 


C<(H,NfJ^)0*,C*H*0»+4Aq„..    233    ....  100  00 100  00 

Oxalate  of  Fotash, — a,  j\"o?ma^.^Salt  of  »orreI  is  heated  with  wttcf 
and  carbonate  of  pota^h^  till  the  liquid  becomes  slightly  alkaliiM;  Uie 
solution  is  then  Hltercd  and  cooled  to  the  erystalliziDg  point  Accordiiup 
to  Wi  nzol,  I  he  crys^tals  are  rhor.Ybic  and  six  or  more-sided  prisma  witii 
oblique  dihedral  sum  mite;  according  to  Prevostaye  (iV.  Amu  Chim.  Phyt, 
4,  4?3j  the  memoir  being  acconvpatiied  by  a  figure  of  the  crystals)^  tiu*y 
belong  to  tho  oblique  prifimatic  system  and  exhibit  a  complicated  form. 
^  Accordiog  to  Itijmmrli^sberg^  they  are  octohodrone  belonging  to  tlw 
oblique  pritniatie  system,  (vid,  I'og^,  [>»3,  27,  where  the  mensurcmenti  4 
the  angles  are  given.)  %.  —  1  he  crystals  have  a  cooling  bitter  taste  aad 
elHorcsce  when  heated.  (Bergman.)  They  contain  2  At.  w»ter.  At 
100  ,  they  quickly  become  cqaqne,  but  do  not  give  up  all  their  water  till 
hi'ated  to  IGQ^;  in  a  moii»t  atinoiipherej  the  dry  residue  agaio  laketvp 
JUMjd  per  cent  of  water.  (Graham.)  As  B6r;ird  found  lutteh  mt/n 
water  in  tho  crystal**,  it  would  appear  that  there  urc  two  kiodi  to  fe 
distinguished.  The  dry  ^alt  leaves  (urbonute  of  f»otiLsh  when  tgnitcil. 
Mixed  with  an  equal  weight  of  |.ulverized  antimony  and  ignited  (or  10 
miniitta  in  a  covered  cnicihle  at  tbi^  heat  of  »  hlahl  funiace.  it  Invt^ 
antimony  containing  potassium.  Tho  cry(»talj»  dit^solvo  in  3  pit,  of  ctiU 
water*  (Thomson.)  Sp.  gr.  of  the  bihydrated  eryKtalfl=2i27,  fJoib 
&  Phiyfair.) 

Dfh^drated.  P.  C.  Vogch        Thomsoo. 

2  KO...... — ^...     94  4     ..*.    56-73 5578    SS  13 

CW ^ 72  a    .„.     43-27 44*22    .......    44-g7 


C^K'O* ,„„^  1C6-4 


10000    100  00 


lOCHN^ 
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2  KO 94*4     . 

.„     51*19 

..,     39'05 

S»*76 

^ 50  "SS 

C<0*    „ 72  0     . 

38'4!J 

2  HO „.... 180     . 

C^K'0*  +  2Aq... 184-4     . 

Birard't  Ciyttali. 

2KO _ 94-4     . 

aO«    , 72-0     . 

6  HO _.     54-0     , 

..,  100-00 

...     42'83 
.,.     32-67 
...     24r50 

Bi^rard. 

4212 

32-4G 

25-42 

C^K20«  +  6Aa    220-4     . 

„  lOO'OO 

lOO'OO 

f 


h.  Acid  Salt. — a.—Salto/Son-el,  Saveriieesalz ,  Sat  Aceiotteliif,  Osalium, 
—  Obtained  from  the  juice  of  various  species  of  Oralis  and  Bumex,  by 
evaporation,  clarifying,  crystal llzationt  and  recrystallizationj  or  by  par- 
tially saturating  with  carbonato  of  potash  tke  oxalic  acid  produced  by 
the  action  of  nitric  acid  on  sngar  or  syrup.  —  Tlie  hydrated  crystals,  whicii 
are  permaneut  in  tho  air  and  have  a  soar  and  bitterish  taate,  belong  to 
the  oblique  prismatic  system,  Ftg.  114,  the  edge  between  a  and  a  being 
replaced  by  the  i-face.  i  it=  133^  26';  i  i  m  =  90"*;  t :  w=  132"; 
i  :  «  =  130*^  35'i  u:a  =  127^^jO';  u  :  m  =  103^  3S' ;  t  :  m  =  90'  (Prevos- 
taye).  The  crystals  yield  by  dry  distillation,  1  per  cent  of  a  white  acid 
sublimate  [dry  oxalic  acid?]  and  31  percent  of  colourlcjss  water  containing 
oxalic  acid  (a  small  quantity  of  oxalic  and  a  large  quantity  of  formic  acid, 
according  to  Dobcreiuer,  Sciitv,  63^  222 j)  and  leave  33' 3  per  cent  of  a  light 
grey  residue,  consisttng  of  carbonato  of  potash  with  0  4  per  cent  of 
charcoal.  (Wieglok) — Salt  of  sorrel  adnUerated  with  cream  of  tartar 
leaves  a  considerable  quantity  of  charcoal;  according  to  Dumas,  it  like- 
wise blackens  and  gives  off  sulphurous  acid  %vhen  heated  with  oil  of 
vitrioL — The  crystals  dissolve  sparingly  in  cold  water,  in  14  pts,  of 
boiling  water,  and  in  34  pts,  of  boiling  alcohol.  (WenzeL)  Sp*  gr.  of 
the  aqueous  solution  saturated  at  8°=  1-014.  —  Sp>  gr.  of  the  crystals 
=  2044.  (Joule>  Playfain) 

Cryitailiied,  Groliam.         P.  C.  Vogel. 

KO .„     47-2  .,„  32-28  ,. 3223     „     31*44 

C^O«   .,„ „,     720  .  .,  49-25  „..,„.     49-3B     55*93 

3  HO 27-0  ....  18  47  18'39     12-63 


C<HKO»  +  2Aq....  14G'2 


100*00 


100-00     lOO'OO 


^.  ^.  According  to  Rammelsberg  (P^^.  J*3,  32),  the  .salt  obtained 
by  saturating  a  certain  quantity  of  oxalic  acid  with  carbonate  of  potash 
and  tlien  abiding  an  equal  quantity  of  oxalic  acid,  forma  crystals  belonging 
to  the  right  prismatic  syetem,  and  containing  only  half  as  much  water  as 
llie  preceding. 

Rammelsberg. 
2KO 94*4     ....     35-54     36*41     _    35*22    .,„    35-.16 

2  C*0« 1440     ....     54-28     55-31     „„     54*32     ....     54*00 

3  HO.. 27-0     ....     10^18 

2C<HKa»  +  Aq 265"4     ....100*00 

or^  Mcording  to  Ramniclaberg :  2(KO,2C'03)  +  SAq. 

7.  Rammclaherg  alao,  in  preparing  potasaio-antimonic  oxalate  {q  r,}, 
obtaiQcd  another  hydrate  containing  f  as  much  water  its  ri,  or  |  as  mucli 
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as  p.  Thifl  salt  is  more  soluble  than  the  ordiaaiy  hydcate  [a  or  /9f],  fran 
the  solation  of  which  it  might  perhaps  be  obtained  bj  crystalliation  at 
lower  temperate re£.  Its  cijstalline  form  is  also  different^  and  the erystali 
effloresce  very  quickly. 


KO 

c*o« 

2  HO ....!.. 

Antiinonic  oxide , 

....     4r-2 
....     72-0 
...     lS-0 

....     34-37     .... 
_     52-50    «„ 
^-     13-13 

....     34-58 
^     51-03 

^       1*05 

C^HKO^-rAq     

^,  i3:-2 

....  100-00 

Or:   K0,2C^0^ -r  2Aq.    The  crrstals  were  contaminated  with  a    null  qanlfty  if 
adhering  antimonic  oxide,  mLich  conld  not  be  aeparated  from  them.  (BaaoundriMrj^)  f 

C.  Hyperacid  SalL  —  Discorered  by  ^xwrj  and  Wie|^b ;  bmm«  BiaiMr 
examined  by  Wollaston.  PkU.  Trau.  1809,  99.)  —  Aeoording  to  B^rard.  it  b  «M- 
timea  aent  into  the  market  instead  of  aalt  of  aorrd  [when  the  latter  Is  prepared  tnm 
oxalie  arid  and  carbonate  of  potasb.];  —  Precipitated  on  adding  oxalic,  salphuic^ 
hydrochloric,  or  nitric  acid  to  the  saturated  aqneous  aolntion  of  normal  or 
acid  oxalate  of  pot^ish :  it  is  also  produced  bv  mixing  an  aqneons  sohtios 
of  chloride  uf  potassium  with  oxalic  aciJ. —  V>ry  acid  needles.  (Wiegleh.) 
Complicated  crystals,  often  of  great  size,  belonging  to  the  dooUy  obli(|De 
prismatic  system  ^^Prevostaye,  S.  Ann.  Chim.  Pky$,  4,  453,  where  t 
figure  of  the  crystals  isciven  together  with  the  magnitodes  of  the  angka. 
Sp.  gr.  1*840  (Joule  &  rlayfair.)  The  crystals  give  off  13*43  percent 
of  water  at  12S\  (Berzelius.)  The  residue,  when  more  stronglj  heated, 
sives  off  part  of  the  oxalic  acid  without  decomposition,  the  rest  in  the 
decomim^d  state,  and  leares  carl>onate  of  potash.  The  carbonate  of 
pota«h  loft  by  3  ])ts.  of  this  salt  exactly  neutralizes  1  pt.  of  the  nndeoom* 
imscil  salt.  (WoUa^toD.)  —  The  salt  is'still  less  soluble  in  water  than  tbe 
salt  A.  Acc(»nlii)£:  to  Pobl  {J.  pr.  Chtm,  56,  216),  1  pt.  of  the  alt 
dissolves  at  20*6',  iu  20*17  pts.  of  water. 

KO 47  2     21-63 

2  CHV   1440     -     65-99 

3  no 270     12-38 


C*HKO\C*H-0^  21S-2    10000 

CiyitalliMed.  Berard. 

KO 4r-2     .  .     lS-57     ^ 18-95     18*24 

2rH)* .-     1440     ....     56-65     57-64     ^^     55*73 

3  HO 270    ....  10-62 


4  Ai| 360 


l?:?i} «•« 


CMIKO^.C*H-0"'  +  4Aq....     2542     ....  lOOOO     100*00 

Oxtilatt  of  Pi^atlt  fiiii/  Jwmc'»ii'a.— ]40'2  pts.  [1  At]  of  nit  of 
fiorrel  with  1i»  pts,  (17  pts  =  1  At.]  ammonia  form  long  needles  pe^ 
maiiont  in  the  air.  pVonzol.") — T.  Tlie  solution  subjected  to  fractioDsl 
cry^tallizuti(ln.  llr>t  yioM«'  ^Ty^tals  liavir*;  the  form  of  neutral  oxalate  of 
ammonia,  ar.il  oiaitainini:  that  silt  in  lar<;e  excess;  but  afterwards  the 
]tro)>orti<  n  of  tlo  uninioniu-^ilt  dinlini^hes,  and  ultimately  crystals  are 
obtained  noarly  five  from  ammonia  and  Laving  the  form  of  neatial 
oxalate  of  jHitzKrh.  The  thini  crop  of  crystals  obtained  from  such  s 
solution  contained  34*55  p.  c.  (=22  At.)  oxide  of  anunoniam  to  2-76  p^c. 
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(1  At)  potuslv  and  tlie  next  crop,  wbich  had  tlie  form  of  tLe  potasli-gnlt, 
contained  only  1  At  NII*0  tu  (iO  At,  KO.  Similar  results  are  obtained 
by  Deutmlixing  binoicalate  of  ammonia  with  potasbi  Hoiico  it  ap|wara 
toat  thore  \a  tio  deliuite  oxubito  of  potash  and  ammonia,  but  that  the 
two  Balis  merely  crystallize  together  in  i&oniorphons  mixtures,  taking 
the  form  sometimes  of  one,  sometimes  of  the  other  salt,  the  ammonia 
salt,  from  ita  inferior  solubility,  gren^tly  predominating  in  the  earlier 
cryataJli«ations.  (Kammclsbergj  Ay^*  03,  30.)  IT 

Oxalate  6/  Soda,, — a.  yormah  —  Obtained  by  neutralizing  1  pt. 
of  hydrated  oxalic  acid  with  2  pU,  of  deoahydrated  carbonate  of  soda. 
Small  crystalline  gmioH,  permunerit  in  the  air.  They  turn  Yiolet-juice  green; 
bare  but  littles  taate;  are  converted  into  the  acid  salt  by  the  stronger lujida; 
are  ver}^  slightly  soluUc  in  water,  and  insoluble  in  alcohol.  (Bergman,) 
—  IT.  1  pt  uf  oxalate  of  aoda  dried  at  10(J^  dissolves  at  21  "8'  in  2(>'78 
pts.  wator,  aiiil  at  the  boiling  point  of  the  solution  in  16'02  water  (Puhl); 
in  3G  4  pta.  of  water  of  ordinary  temperature,  and  24*G  pta,  of  boiliiig 
water.  (KammcU  berg.)  %.  Theso  crystalline  grain«  loave  7001  per  cent 
of  carbonate  of  soda  when  ignited,  and  are  therefore  anhydrous,  (Gmham.) 
Berard,  who  found  in  the  crystals  only  41  '08  per  cent,  and  Thomson, 
who  found  ouly  31  08  per  cent  of  soda,  appear  to  have  examined  a 
liydmted  crystallized  salt, 

O'jfsialUzed,  Grab  am. 

2NaO,.»,„„«. 62*4     *.,.    46'43     4C'33 

C^O*    71-0     .,..     5357 


C'NftK)* 134-4 


100*00 


h,  AciiL  ^-  Obtained  by  neutralizing  a  certain  quantity  of  oxalic  arid 
with  carbonate  of  soda, ^ — ^  heating  with  water  at  the  same  tinn^  and 
then  adding  an  equal  quantity  of  the  acid.  Alao  by  dis.solving  1  At 
oxalic  acid  and  ]  At,  chloride  of  sodium  in  liot  wator  and  leaving  the 
solution  to  cool.  (Anderson.)  ' —  The  crystals  redden  litmus.  In  vacuo 
over  oil  of  vitriol,  they  lose  somewhat  more  than  1  per  cent,  but  near 
U|K>n  ItiO '  they  lose  14U4  per  cent  (somewhat  more  tlian  2  At.)  water, 
and  leave  when  ignited  40'1»7  p,  c*  carbonate  of  soda  (Graham);  40*0  p.  o. 
(Berard.) 


Cr^tiallig^d. 

N«0   ........._    31-2    . 

C*0*    .„..     72  0     . 

HO 9-0    . 

...     23-90    ... 
...     55  30     ... 
..       6' 911 
..    13-83:    "* 

....     2309     ,. 
....     57*90     .. 

Grahanit    RammelBb, 

23  84 23'B« 

OM  5411 

2  An  .». 18-0     . 

C*HNaO«  +  2Aq    ...  1302     . 

..  10000     .... 

...  100*00 

Oxalate  of  Soda  and  Potash.  —  Salt  of  sorrel  neutralized  with  soda 
yields  crystals  resembling  alum,  not  deliquescent;  they  dis-solve  eat^ily  in 
water  and  then  separate  out  in  efiiorescent  masses.  (Wcnzel.) — IF  Ac- 
cording to  Itammelsberg,  on  the  contrary  {Poffg,  70,  562),  a  boiling 
solution  of  ^alt  of  sorrel  neutralized  with  carljonate  of  soda,  yields  on  cooling 
/or  by  evaporation,  if  dilute)  a  crystalline  pulverulent  .«aU,  which  is  not  a 
double  salt  of  soda  and  potash,  but  ordinary  oxalate  of  soda,  C^Na'O",  % 

Oxalate  of  Liihia.^~a*  NormaL  —  Crystallizes  with  difficulty  in 
email  ofA^ue  nodulee,  which  di^olve  readily  m  water,— 6,  Acid.^^ 


\X^  ZS2I2ZR: 


6 


3tH<^,  tor  -mito.  mnriwuiL  ^i  tzj  rwcfTngiinL. 

T^mdkmr.   lilt.  :§:§. r^jscc-ns  niKa.^iMCV  'i^l  ly  m  a_ci>U  aqvoM 

McisiiUL  1^  sL-^udb'.fiJae.     3«cs.  i'i^L  JTml  ^.  liL^3; 


2&0 lu^  —   oi*   cm: 

Cr^  «. _      7±^     ...     2«»»  -j..^ 

2  HO    ^ r;-»    ,-       r-44^"  **^* 


C**«sC^-li^ UZ-1    _  :«M|*    _ li 

tnt^  kfA  -^zijc,  *:(  dilori  ie  cf  lorixs  vh&  a  rcrr  smaH  ^pauititr  of  onlie 
ai*vL     ¥^^7::i.i  t^tt  <^=all  crjstals  *isii«izs.z^ii<&abfle  br  tb«  Baked  ere, 

Verj  *|««z:t  tf/.zhle  in  wa:er.  ^W.  Wicke,  Atuu  Fkmnu  90, 108.) 


2  B^ 1S3-S    _    «5-42 to-18 

HO S-0     ..       3>4 

C«fi«H>*Aq tW-2     —  100-00  t 

(,  il^uf  .99^.  — When  carbonate,  bvdrocb'orate,  or  Bitrate  of  bairtt 
in  m'lxtA  with  excess  of  ao aeons  oxalic  acid,  the  filtrate  on  cooling  TieUb 
traojvpar^nt  nystalf,  wbtch,  when  boiled  with  water,  are  reoolTed  into 
th^  inv/lfjUe  9Ah  a,  and  an  acid  liquid^  from  which  crystals  of  the  nit  6. 
JM^rate  on  eoolin;?.  (Bersinan.)  — A  concentrated  aolntion  of  chloride 
of^^jarium  mixe'l  with  oxalic  acid  yields  needles;  a  dilate  solntioo  renaini 
clear  (Gm.)  100  pt-.  of  the  silt  obtained  from  carbonate  of  baiytii 
ji«;ld,  wh^n  WiM  with  water,  a  quantity  of  oxalic  acid  eqnal  to  that 
which  In  cofjtainc<l  in  the  nodissolved  normal  salt.  The  acid  salt  yiekb 
by  i^ition,  a  quantity  of  carbonate  of  baryta  containing  45  per  cent  of 
tmryta.  ( JkrrarfL) — A^'heo  carbonate  of  baryU  is  treated  with  exccM  of  oxalic  acid. 
9md  the  renultinii;  lalt  timplj  washed  with  oold  water  till  it  has  loft  its  soar  taste,  it 
yields  by  iipiition  09- S2  per  cent  of  baryta,  not  much  more  therefore  than  the  aonail 
•alt.  The  nit  thas  obtained  is  therefore  the  normal  salt,  haTing  merdj  a  naall  qps- 
tity  of  fnt  osalic  arid  adherinip  to  it ;  neither  b  an  acid  salt  obtained  by  digcstiBf  Ihi 
BMwal  oiaUte  with  free  ossJic  acid;  hence  the  acid  oxalate  appears  aot  to  cxiit 
^Oraham.)  —  V  ^When  saturated  solutions  of  oxalio  acid  and  chloride  rf 
barium  are  mixfnl  in  equal  quantities,  no  turbidity  it  prodaeed  at  fint; 
but  in  alKjut  a  minute,  crystals  of  the  acid  oxalate  begin  to  form  ja 
nhundance.  ThcHO  crystals  arc  acute  rhombic  laniinio.  They  diasolre  in 
930  ptM.  of  water  at  l/>'5^  forming  an  acid  solution;  are  deoomposed  by 
Lot  water;  converted  into  the  normal  o^\late  by  alkaline  soliilioiis;  and 
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ai^  not  altered  by  alcohol  or  ctlier.  After  drying  in  vacuo,  they  suffer 
no  lofis  of  weight  at  100^;  at  177^  tliey  give  off  water;  at  204"",  oxalic 
acid;  and  at  higher  temperatures  they  evolve  carboujo  acid  and  leave 
carbonate  of  baryta.  (Claptun,  Chem.,  Soc,  Qu,  J,  5,  223/)  —  Cldorido 
of  barium  added  to  excess  of  oxalic  acid  yields  an  acid  oxalate  of  baryta, 
which  by  slow  evaporation  may  be  obtained  in  beautiful  pointed  crystals 
fievera]  lines  long.  Dissolves  sparingly  in  cold,  more  readily  in  warm 
water,  and  is  precipitated  from  ita  aqueous  solution  by  ulcohoL  (W, 
Wicke.)  f 

B^rard. 
BoO  76-6     ,„.     43  62     450 

C^08 72-0    ....    41  no 

3  HO    27-0     ...,     15^38 

C^HBaCy*  +  2Aq ]75'6     ....  100*<J0 

CJftpton.  Wirlce. 

B»0  „.» «*...     7$"6    ....     45-99 45-86 Ah'U 

C*0* ...»     72'0     ....     43-22     39  03 

2  HO.,.,..,„ 18'0     ....     10-80     .,.     12*65 

C'iIBaO''^'4Aq   166-6     ....  100*00     97*54 

B^rard's  dctcrminfttion  of  the  tMiryta  agrees  better  with  tlie  secoad  of  Llie  ahove 
fonoalie  Utan  mth  the  first. 

OjtalnU  of  Stroniia,  — a,  No^^mal,  —  a.  With  2  At,  Water,  —  Fonued 
by  precipitating  nitrate  of  strontia  with  normal  oxalate  of  potash.  White 
tast«?Ie»3  powder.  (Hope,)  —  When  heated  above  100°,  it  still  retains 
water,  and  at  higher  temperatures  evolves  tiie  muie  products  aa  tin* 
baryta-«alt.  (Dulong.)  —  Dissolves  lu  10'20  pts.  of  boiling  water.  (Hope.) 
— ^Diefiolvetj  fiparingly  in  cobl,  easily  in  hot  atjueous  ^oltilious  of  liydro- 
chlorate  of  ammonia,  aud  still  more  readily  in  nitrate  of  ammouia. 
(Brett.) 

Air-dried,  Bt-rariL  Tanqueliu*         Tliorason. 

2  SrO 104  ...,     53*61     54-46     593 60*23 

C*0« 72  ....  37*11 

2  HO  ,„... 18  ..„  &-28 

C*Sr«(>»  +  2Aq     ...     194     .„.  10000 

IT  /?.  With  C  At,  Water,  —  On  adding  oxalio  acid  to  excess  of  nitrate 
of  fltrontia.  or  nitrate  of  Si-trontia  to  excess  of  oxalic  acid,  a  cry^stalline  salt 
is  obtained »  which,  nnder  the  microscope,  appears  to  consist  of  very 
beautiful,  transparent,  sqaare-baecd  octohedrons:  the  crystalline  character 
is  also  quite  perceptible  to  the  naked  eye.  (Wicke.) 

Wicke, 

2  SrO 104     ....     45'21     45-13 

CW ,. „       72    ....     31-31 

6  HO 64     ....     23-48 

C«Sr50»-|.6Aq 230     ....  100  00  f 

h,  j<c»if  ^SWZ^  —  Thomson  obtained  a  salt  contaning  431  per  cent 
of  strontia.  According  to  Berard,  the  salt  a  is  but  very  &lig!itly  soluble 
in  acjueons  oxalic  acid.  —  Oxalic  acid  and  salt  of  eorrel  form  with  aquccus 
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nitrnte  of  etrontia,  even  in  tolemblj  dilute  solutions,  a  cryBtulline  pul- 
verulent precipitate,  coJieernin^  which  itia  not  known  decidedlj,  whether 
it  is  the  normal  or  the  acid  salt.  — IT  Concentrated  solntione  of  oxalto  , 
actfl  and  chloride  of  strontium  immediatelj  yield  crystals,  consisting  of 
bro:id  rhomhic  tables  and  ^mall  octohedrons,  the  proportion  of  stronli* 
in  which  is  intermediate  between  that  of  the  normal  and  that  of  the  acid 
salt.  (Clapton,)  —  According  to  Wtcke,  the  acid  oxalate  of  strontia  dofi 
not  exist,  the  salt  obtained  by  adding  oxalic  acid  to  nitrate  of  stroiltMkj 
or  vice  vtr§€L^  being  a  neutral  oxalate  {vid  sup.),  IT 

Oxalate  of  Lime,  —  Occurs  in  various  parts  of  plants  and  animali  ^ 
mentioned  on  page  1 12.- — Precipitated  when  a  solution  containing  lime 
mixed  with  any  compound   of  oxalic  acid,  provided   there  be  no  strong 
mineral  acid  present  in  largo  excess,  and  no  alumina,  cbroniic  oxide  or 
ferric  oxide.  —  White,   tasteless   powder,  which,  according  to  Bergman, 
turns  violet-juice  green  at  a   hoiiing  heat;  or  transparent  crystals,  such 
as  FourcToy  {CrelL  Ann,  1794,  !»  460)  obtained  by  evaporating  the  solu- 
tion of  the  salt  in  nitric  acid.  —  In  vegetable  and  animal  structured,  the 
microscope  shows  the  preseooe  of  crystals  of  this  salt,  formed  by  the  com- 
bination of  a  square  prism   with   ft  8<iuarc-l)a?ed  oetoliedmn  (/V<7.  29).— 
Sometimes  the  equare  octohedron  is  the  primary  form  (f  :e  over  the  vertex 
.  ^  46^  28) ;  sometimes  an  obtuse  octohedron  (f :  r  over  the  vertex  =:  1 1 9'^  31'.) 
I^A'.  Schmidt,)  —  Raspail  descriheij  the  game  crysUila  as  rectaugnlar  prisma 
[acuminated  with  four  faces  resting  on  the  lateral  ^Ag^^^  at  an  angle  of 
1 162"^  20'  to  1 62°  55\  —  When  oxalate  of  lime  ia  formed  hy  double  decom- 
Ipositlon,  even  in  very  dilute   solations^^  a  powder  is  obtained,  consisting 
I  of  extremely  small  crystalg,  too   small  indeed  for  measurement;  but  the 
ic»l  niton  of  oxalate  of  lime  in  hydrochloric  acid,  evaporated  at  tomper^ 
I  tnres   between    30°    and    40^,   yieldji    large    rhombic   tables   resembling 
cholesterin    (angle    of   the    rhombus  ^79°    33'),    which   are   perhaps  % 
hyd rated  acid  salt,  and  likewise,  on  the  ^iigB  of  the  watch-glass,  crystals 
^t  Fig,  29,  in  which  fie  over  the  vertex  ^  119'' 30'.     On  evaporating  the 
liquid,  the  rhombic  tables  fall  to  pieces,  being  resolved  into  a  heap  of 
numerous  square-based  octohedrons.  (K.  Schmidt,  Ann.  Fkarm,  61,  304.) 
—  Upon  and  between  some  metastatic  crystals  of  calcspar  from  Hungary, 
'  there  were  found  crystals   having  a  strong  lustre  like  that  of  sulphate  of 
lead;  they  were   recognized   hy   Sandall  as   hydrated   oxalate  of   time. 
C*Ca*0',  5Aq»     Their  density   is   1*833;  they  are  very   brittle,    have  a 
eonchfiidal  fractorCj  and  are  softer  than  calcspar.     Their  primary 
an  oblique  rhombic  prism.    (Fi^J    81,)     Cleavage  parallel    to  i,  «, 
They  likewise  exhibit   the  faces  a,  a,  /,   <,  a  face  replacing  the  lat 
'  edge  between  t  and  w,  and  the  face  or.  — ^  i :  a  =  127*^  23':  i  :  m  =:  143*  I'l 
t  :/  backwards  =  109^    28*";  i  :  «  =  90*>;   «  :    a  =  143^    18';   ait-s^ 
142^30';  a  :  11  =  142M5';  u  :  u  =r  100°  36';  u:i  =120^  42'.     Made- 
crystals  often  oocur.    (Brooke,  Phil.  Mag,  p.   J 6,   440.)^  [Even  tf  thi 
eryftUUofifniphic  dcAcnptionji  of  fUspiik  Aod  Schmidt  cao  be  «ftsilj  recooHlrd*  by  one* 
■idrring  Roirpairft  rectanguUr  prisiD  as  a  square  pmro,  the  form  dceenbed  hy  Brooitt 
ii  oerUinlj  <|iut«  diffeiinii,  perhapi  from  &  difl«rvQce  in  the  qeauUty  ef  wttvr.] 

Dritd  alfovf  100''.  F.  C.  Vofd. 

BCeO    , 56    •-.    43*«     4S-75 

C«0«  ._«...-.     72    ..„    S6'25    6625 


I 
I 
I 


C^C«P. 
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DH«f  ol 
2  CuO  „ 

f  100'. 
65     ,..     £8-35 
72      ...     4932 
18      .„     12-38 

F.  C.  Vogel. 

3B*5     .. 

49*5* 

* 12-0  f  •" 

Bc'mrd, 

SB     .... 

62     ... 

^homioQ* 
37*5 

C^O* ...^ 

2  HO 

„..     625 

2  DiO 

146     .,„  lOO-OO 

Dried  at  38^ 

,.,, &6 

100-0     ... 

»,„     34-15    

...     43-90     .... 
...     21-95     

100     .... 

Thomson, 
,..     33  98 
...     43-69 
...     22-33 

....  100*0 

CO* 
4  HO... 

„». 72 

,» .., 36 

C^Di'O* 

+  4Aq  164 

...   100-00     .„„ 

...  100  00 

m 


According  to  Gralmm,  al^o  tire  salt  dried  at  a  gentle  Lent,  = 
C*Ca*0*  H-  4Aq.;  andat  the  teiiipenitureof  100'  gives  off  in  2  days,  13  27, 
aad  in  6  days  15  25  per  cent,  or  more  than  2  At  of  water.  Above  100°, 
the  salt  gives  ofl*  the  la^t  2  At.  water,  but  recovers  them  again  on 
exposure  to  the  air.  (F,  C.  VogeU) — After  drying  at  150',  it  becomes  on 
the  slightest  disturhance,  so  higldy  electrical,  that  it  is  thrown  out  of  the 
containing  vessel;  it  even  retains  this  property  when  cold,  till  it  has 
again  abs^orhed  water.  (Berzeiiua,)  —  Accortlingto  Didrmg;  the  salt  dried 
at  100',  yields  by  dry  distillation  the  same  products  as  the  baryta-salt; 
according  to  Berzeliue  and  others,  it  is  resolved  into  water,  carbonic  oxido 
and  carbonate  of  lime.  —  Potassium  or  sodiuni,  heated  with  the  salt  to 
the  melting  point  of  the  metal,  forms  alkali  ami  charcoal,  with  a  faint 
appearance  of  combustion.  (Gay-Luseac  &  Thenard,  fiechej'ches.)  — • 
Strong  pota-'h -solution  separates  oxalic  acid  from  oxalate  of  lime;  but 
Jime.  on  the  other  hand,  takes  the  oxalic  acid  from  a  dilute  solution  of 
oxalate  of  potash.  (K.  Schmidt,  Ann*  Pharm,  G1,  304.)  A  similar  recipro- 
dtjr  therefore  to  thjit  which  ii  exliihited,  by  lime  carbonic  add,  ami   p4>tash  (1.  128.) 

—  Oxalate  of  lime  boiled  with  carbonate  of  potash  [or  soda]  is  gradually 
decomposed,  yieiding  carbonate  of  lime  and  oxalate  of  potash.  (Scheele.) 

—  The  solution  of  oxalate  of  lime  in  nitric  acid  yields  cry  stills  of  oxalic 
acid  when  evaporated.  (Braconnot,  N.  Ann.  Chim*  Fhytt.  17,  353.) 

Oxalate  of  lime  is  insoluble  in  water,  aqueous  solution  of  tal- 
ammoniac  (Scheele),  (even  at  a  boiling  heat,  according  to  Brett,  Hunefeld 

fit  Wackenroder),  and    in  afpieous  acetic   acid.    (Scheele.) It  is    quit^e 

insoluble  (Scheele,  Morettt)  or  very  sparingly  soluble  (Benird)  in 
aqueous  oxalic  acid;  slightly  in  aqueous  luetic  acid  (Cap  ^  Henry); 
dissolves  with  tolerable  facility  iu  aqueous  hydiochloric  or  nitric  acid, 
whence  it  may  be  precipitated  by  cau.«tic  ammonia  or  potash  or  their 
oxalates.  Chloride  of  manganese  likewise  renders  oxalate  of  lime 
slightly  soluble  in  water.  (Turner,  Pogg,  19,  148.)  —  IF  Oxalate  of  limo 
immersed  in  a  solution  of  a  cupric  salt  (e.  g,  the  sulphate,  chloride,  or 
nitrate)  is  gradually  converted  into  cupric  oxalate,  a  soluble  lime-salt 
being  formed  at  the  same  time.  In  presence  of  a  large  quantity 
of  chloride  of  sodium,  calcium,  or  ammonium,  oxalate  of  lime  dissolves 
rnpletely  in  solution  of  protochloride  of  copper;  but  if  the  solution  b© 
itated  or  left  to  stand  for  some  timoj  cupric  oxalate  separates  out. 
hen  oxalate  of  lime  is  boiled  with  a  soluble  salt  of  silver,  lead, 
cadmium,  zinc,  nickel,  cobalt,  strontia  or  baryta,  a  soluble  lime-salt  ta 
forme^l;  and  an  oxalate  of  the  other  baeo  is  precipitated.  (A.  Reynoso^ 
CompU  rmd,  29,  527.)  IF 

Oxalate  qf  Lime  with  CMoride  of  Calcium,-^  The  saturated  solution  of 
oxalate  of  lime  in  warm  concentrated  hydrochloric  acid  "jieiVd^  oti  ^wi^m^ 
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a  crop  of  cryaUb,  which  Tiiiist  be  pressed  between  bibulous  paper,  till ' 
they  no  longer  exhibit  any  acid   react  ion.     They  are   permaticQt  in  the 
air,  give  off  23*0  per  cent  of  water  when  heated  to  100"  in  a  dry  current 
of  air,  and  34'35  per  cent   (10  At)  at  130°;  mere  traces   between  130' 
and  200^,  bnt  still  continue  to  give  off  water  whca  gradually  heated  froiaJ 
200^  to  2'fO^f   at   which  teuifveruture  the  evolution  of  water  ceases;  llie4 
total  r|uantity  given  off  i5  34"i2  p.c.  {14  At.)     Tiic  crystals*  which  Imvc 
now  become  opa<^|ue,  absorb  water  again  from  the  air,  without  deliquescing, 
and  dissolve  in  hydrochloric   acid   without  effervescence,   she  wing  tliit 
they  have   not  been  decompoHe<l  by  the  lieat.     But  when  treated  wiUi 
water,  even  in  the  sojallest   tjnantity,  they  are  immediately  resolred  ioto 
floluble  chloride   of  calcium   and   insoluble  oiahite  of  lime.  (Friti 
JFog^.  28,  121.) 

Crytiatliied*  Frituebe, 

aC««0« ,,».,....     1280     ...     3509     35*27 

2CaCK. nO'g     ....     30*37     ...»..,     30*35 

14  Aq 126  0     .,..     3154     31-38 

C<C*«0».2CACl+UAq      364  8     ....  10000 100*00 


Oxalatt  of  MagncMa.  —  Magnesia  takes  oxalic  acid  from  the  toloUt 
alkali.^.  (Bergman*)  Thia  salt  is  formed  by  digesting  carbonatt  of 
magnesia  with  aqueoua  oxalic  acid,  or  by  precipitating  the  aquoou 
solution  of  a  magneaia-salt  with  normal  oxalate  of  potash.  The  latter 
mixture,  when  lefL  at  rest,  does  not  deposit  the  oxalate  of  magnesia  till 
after  a  considerable  time,  bat  if  strongly  agitated,  deposits  it  in  a  few 
seconds,  (Gay-Lu.^sac,  Ann.  Chim,  Phf/s.  70,  43L)  The  same  compoaml 
separates  from  a  mixture  of  the  ar^ueotia  solutions  of  sulphate  or  hydro- 
chlorate  of  magnesia  and  suit  of  eorrel,  hyj>eracid  oxalate  of  potaili 
remaining  in  solution.  (Graham.)  —  White  powder, —  The  air-dricfl  «lt, 
which  contains  4  At,  w^ater»  loses  after  drying  for  eereral  Aivys  oYtt  tlif 
water-bath,  only  2  32  per  cent,  and  at  HH"",  altogether  3*42  per  cent  of 
water;  the  remaining  portion  of  water  appears  not  to  go  off  withoit 
decomposition  of  the  salt.  (Graham,)  —  At  a  red  heat,  the  ealt  leavci 
magnesia  free  from  charcoal.  (Bergman.)  —  It  is  bnt  very  slightly  eolublc 
in  water,  and  even  on  the  a<lditiori  of  oxalic  acid,  becomes  scarcely  more 
aolnble,  according  to  Berard^  and  according  to  Graham  not  at  oIL 

B^tftrd,  GrthAta.  HiWMpa. 

2MgO    „„„,„„„.M     40    ....    2703     .„,...     27-35     , 27i9     UH 

C*0»  .. ....*,.«     7J    ....    48C^ 

4  HO 36     ....     24  32 

C«Mj5«0»  +  4Aq  ...   148     ,...  lOO'OO 

B^mrd  exAmined  the  salt  dried  at  lOO^t  GrahAm  tho  sir-dried  inlt. 

Oxalate  of  Matptcna  and  Ammcnia,  —  a.  With  excess  of  the  Ammmiiih 
jr»/f.  ■"— Obtained  by  saturatinir  a  concentrated  solution  of  normal  oxakla 
of  potash  with  ox  date  of  magnesia,  keeping  it  boiling  for  a  couaideniye 
time,  ^ — or  by  saturating  acid  oxalate  of  ammonia  in  a  fiimilar  toAftOcr 
with  magQcsia  rwhereuj*on  oxalate  of  magnesia  &c*parates  out),  and  fiJirfisf 
hot.  As  tho  filtrate  cools,  the  double  salt  sepamtes  in  mllk-whitf^nodiilMb 
which  effloresce  in  the  air  and  dis.^olve  both  in  hot  and  in  cold  watii; 
but  not  without  soma  degree  of  turbidity  aritiitig  from  the  aepMAlion  of 
oxalate  of  magnesia.  (0-  A.  Kayaer,  Po^;/.  60,  143.) 
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5  NU' 

Crytianizffh 

R"j     >. 

..     2M1     ,» 
..      4-98     .,» 
..     53-73    ... 
,,     20  15 

....     21 -5:1 

MgO........ 

3  C<0*      

•* ♦*«»*..♦.»»»»»« p. .«...*»♦««. *»».»» 

».       20     .. 
,.    216    . 
...      81     ., 

.. .     53*11 

9  HO  

2[CV^NU^)O<]  +  C\Mg,NH")0"^  +  4Aq  ....     402     „..   10000 

Kayscr  luppofet  the  salt  to  conUin:  (iNH*,  iMgO,  7CW,  and  lOAq. 

b.  With  excess  of  3Ia(/nesia-BaU.'-^  An  aqueous  mix t lire  uf  hjrlro- 
clil orate  of  magnesia  and  nornial  oxalate  of  ammonia  remaina  clear  for  a 
while,  but  when  concentrated,  deposits  the  double  salt  in  a  few  hours,  and 
if  dilate,  in  the  course  of  days  or  weeka,  in  the  form  of  a  white,  slightly 
trantslucent,  tasteless,  cr^^stalline  cru^t,  reqnirinf^  inoro  than  480  pts.  of 
water  to  dis^solve  iL  (Brandes,  Schw.  27,  18.)  The  formation  of  thia  ealt 
takes  place  with  peculiar  facility  when  the  mixture  contains  excess  of 
ammonia.  The  salt  swells  up  considerably  when  heated.  (Bonsdorff.) 
From  ita  solution  in  hydrochloric  or  oitric  acidj  it  is  not  roprecipitated 
by  ammonia,  (Berzeliua,  Lehrb,) 

Ctyataltized, 


NHS ^^ _  1 7 

3  MgO , 60 

2  CH)* »„.., 144 

3  HO 27 


Brand  ei, 
(ejjprojt.) 

6-96     9 

2449     25 

58*06 58 

10^89     8 


C^(NH^Mg)0^,C♦MgW  h2Aq 248     ....  100  00     100 

Oxalate  of  Magnesia  and  Pota^i.  —  Formed  by  boiling^  a  concentrated 
solution  of  normal  oxalate  of  potash  with  excess  of  recently  precipitated 
oxalate  of  magnesia,  and  fSltering  hot.  As  the  liquid  cools,  milk-white 
DodulcE;  are  produced,  which  efttoresco  rapidly  in  the  air»  are  nearly 
insoIuMe  in  cold  water^  but  dissolve  in  hot  water,  with  separation  of 
oxalate  of  maguesia.  (Kayeer.) 

Cr^itaHized. 

KO 47-2 

MgO 20-0 

aO* 72-0 

6  HO „ 54  0 


Kayscr. 

24-43     25-59 

10*35     ........     10^39 

37-27 

27-95 27'62 


C^KMgO''  +  CAq 


103-2 


100-00 


I 
( 

L 


Wlieo  magnesia  m  dii^ested  with  salt  of  sorrel »  a  sfaall  quantity  dissolves,  but 
quickly  separates  out  Qgain  aa  oxalate  of  maguesiAj  without  foruiing  a  double  salt. 
(Graham.) 

Ceroiu  Oxalate.  — ^  Oxalic  acid  and  alkaline  oxalates  added  to  cerona 
Baits  throws  down  hydrated  cerous  oxalate  in  the  form  of  a  white  powder, 
whioh,  when  heated  in  a  close  vessel,  gives  oil"  water,  carbonic  oxide,  and 
carbonic  acid,  and  leaves  a  ndxture  of  ccroso-ceric  oxide,  with  a  small 
quantity  of  carbide  of  cerium.  (Berzclius.)  The  salt,  when  prepared 
with  cerous  oxide  free  from  laiitlianura^  contains  6  AL  water,  which  it 
does  not  part  with  completely  even  at  260',  When  more  stroni,dy 
heated,  it  leaves  a  black  powder  which  takes  fire  in  the  air,  and  burun 
till  its  converted  into  ccric  oxide.  (Beringer,  Aniu  Fharm,  42,  143.)  The 
salt  is  rnsoluble  in  water  and  in  aqueous  oxalic  acid.  (Berzeliua.)  It 
dissolves  without  decomposition  in  hot  Jiitrio  acid,  and  crystallizes  out 
again  on  cooling. 
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Dried  in  eaeuo  over  eil  qf  titriol*  Berioger. 

2  CeO „.„..     108     ...     4611  Ah*90 

CW ..,       72      .,     30*78  29*60 

6  HO   ».._ 54     ....     2308  24-50 

C*WO«  +  6Aq...,„,     234     ....  10000     100*00 

Ceric  OxalaU.  —  Insoluble  in  water,  but  soluble  in  aqneons  flobtloQ 
of  saKaminoniac*  This  solution,  when  eraporated  first  aef>osita  a  ytl 
lowish  powder,  and  then  yields  Icmon-ycllow  crystals.  (Berzelios.) 

Potamio^^rout  OxalaU.  C*KCeO*. —  Whito  powder  insoluble  in  witif 
and  lonving,  when  ignited,  a  mixture  of  oeroso-oerie  oxido  and  cArbooal« 

of  potash.  (DerieUus,  Lthrh,) 

0mUU4  (^Lanthanum.  —  Insoluble  in  water.  (Moeander.) 

H  (hnUiU  of  Didymium.  —  Pulvenilent  and  while,  with  m 
tinifo  rf  rose-colour,  when  precipitated  from  neutral  solutions;  but 
rfidiiuiolved  Uy  i\w  %\d  of  boat  in  excess  of  nitrie  or  hjdrochlorie  aeid,  il 
•eparatesas  the  lii|uidcools,iu  the  granaUkr  and  crystalline  state,  dometitnei 
oycn  in  umall,  roae-coloured,  rectangular  prisms  terminated  by  four-^dAi 
pyramicl^  wiih  their  faces  resting  on  the  edges  of  the  pridm.  This  fail 
IS  ciiiii[i1etoly  insrihiblo  in  water,  nnd  nearly  insoluble  in  oxalic  acid  and 
in  vory  diluto  mineral  acidd.  After  drying  in  the  air,  it  gives  off  about 
W  [ler  cont  of  water  at  100^  (Marignao,  N.  Ann*  Ckim.  Fhyt,  38,  175.) 

Miin^»c. 


DH^dmi  100". 
«DiO  112 

c*o*.„ n 

tHO   ^ 18 


.'SS'ta     .,,....     5553 
35*C4 
8-91 


C<DiW^2Aa,. 202 


100-00 


%  DiO  


112     .... 

1%     ^ 

n  ^ 


43*r5 
2812 
28-13 


MaHfoao* 
44  to  45 


C*Di*0't8Aq. 


256 


10000 


O^ahh  <if  nfWo.— Oxalic  acid  precipitates  salts  ©f  yttria.  (f 
toUi*}  Tho  precipitate^  whtck  at  first  is  bulky  and  curdy,  ^ritl 
kyittlier  iiftor  uwltiK\  aaauming  a  enow-whitc  colour.  It  doea  naifivt 
idf  iIji  «I  At  wiiior  till  it  lH>^ius  to  decompose j  at  a  red  heat,  il  leafW 
iMiMi  vttrm  frcMj  fnim  carlionio  iwid.  (Berlin,)  The  salt  is  insoluble  iu  wil«r, 
I.  vfi«  in  iirid»i»omo  what  more  readily  than  the  cerous  salt  (OabaMfd 

'  I     It  ij«  iuAoiuhle  in  a^fueoos  oxalic  aeid  and  in  dilute  byJiiK 

«i   miU\,  but  diisolfM  in  oitrio  ud  in   0ln>iig  kjdrochlorio  Mi4 

BerUn. 

r*o*  *^..o»M**^*w«   f%  ^  2i*ii 

0UO,.„,„^^.^ M    •«    28-42    . ftlt 


0*^0^  ♦SA^   ........  190    ....  ItKlOO 


%  1*li«r  iir«ii>tlin«  t]«tit^ri|^boci  Afji^iM  ttmilyA  Mi  la  fan  oaalala  vf  fUt 


vrrltfk.Nlli 
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reiemble  each  other  very  clonelyj  but  tlie  yttri4<sa1t  is  more  solutjle  in  acids  than  the 
oxalates  of  erhia  mid  terbia ;  and  on  tliia  property  la  founded  a  method  at  separating 
ytlria  from  Lhe  other  two  eartha  {vid.  Ill,  2W).  t 

Oxetlate  of  Ytttia  and  Potash,  —  Precipitated,  as  a  heavy  white 
powder,  on  mixing  an  yttria-salt  with  normal  oxalate  of  potash  or  with 
■alt  of  sorrel  (Berzelius,  Berlin,  H.  Scheerer,  For^ff.  56,  2070  Contains 
yttritt  and  potash  iu  equal  numbers  of  atoms,  (Berlin.)  AVhen  ignited 
it  learea  a  mixture  of  yttria  and  carbonate  of  potaali.  Insolulile  in 
water.  (Berrelins,) 

OxalaU  of  Glucma,  —  Remains,  when  its  aqueous  eolation  is  evapo- 
T&tedj  in  the  form  of  a  transparent  gummy  mads,  possessing  the  sweetest 
taste  of  all  glucina-salts.  (Vanquelin*) 

OxaicUe  of  Alumina,  —  a.  Normal,  Insoluble  in  water;  its  formula, 
according  to  Berzelina,  is  A1*0*,3CW  [  =  C"AI*0-S]  Gehardt  .&  Laurenl 
assume  the  existence  of  another  altimioum,  Al/i=f  Al  (VIL  404)),  and 
translate  AP0*,3CW  into  C*Al/f^O^ 

6.  Acid,  The  solution  of  hydrate  of  alumina  in  aqueons  oxalic  acid 
leaves  on  evaporation,  a  transparent,  yellowish,  amorphous,  sweetish, 
astringent  raa^s,  which  reddens  litmus  but  not  violet-juice.  Swells  up  in 
the  fire,  and  deliquesces  in  the  air.  (Bergman.)  The  solution  does  not 
precipitate  hypo:<ulphate  of  lime»  (HerscheL) 

Oxalate  of  Alumina  and  Potash.  —  By  dissolving  1  pt,  of  bydmte  of 
alumina  in  5  pts.  of  salt  of  sorrel  and  evaponitiug,  a  ijummy  mass  is 
obtained  wliicli  remains  dry  in  tiro  air,  but  ia  easily  soluble*  (Wenzel.) 

Oxalate  of  Alumina  and  Soda,  —  The  filtered  solution  of  hydrate  of 
alumina  in  aqueous  acid  oxalate  of  soda,  yields,  when  slowly  evapo- 
rated, especially  if  covered  with  a  layer  of  alcohol,  thin  lamiaa*,  which 
readily  give  off  their  water  of  crystallization  at  100',  and  when  ignited 
leave  a  mixture  of  alumiua  and  carbonate  of  soda.  They  contain  22  2*5 
per  cent  of  soda,  12'20  ulutnina,  I3'0O  water,  and  52'10  hypo  the  tically 
aabvilrous  oxalic  acid.  (Bussy,) 

Oxalate  of  Alumina  and  jBan/ia.  —  3(BaO,CW)-h(Al«0',3C''0*)  + 
lOAq.  and  +  SOAq,  [ ^C^-Ba^ATO-^  +  10  and  +  30A(j.]  Separates  on 
mixing  a  concentrated  solution  of  chloride  of  bariuai  with  acid  oxalate 
of  alumina,  in  small,  snow-white,  silky  needles,  scarcely  dissolving  in  cold 
water,  but  soluble  in  i30  pts,  of  boiling  water.  Ammonia  separates  the 
oxalic  acid  from  the  alumina.  (Bees  Heece,  CompL  rend,  21,  ill,  6,) 

OxalcUe  of  Alumina  and  Strontia.  3(SrO,CW)  +  ( AP0^3C^•0»)  + 
18Aq.  [=C'^Sr^AP0*^^18Aq,]  — I^*?^<^ni^l<i^  the  baryta-compound,  but 
b  decomposed  by  hoUlttg  water,  (Rees  Reoce.) 

The  corresponding  time-s«lt  could  not  be  prepared,  in  consefiucnce  of  its  iasolti- 
blBty.  (Recce.) 


Oxalate  of  Thorina.  —  Oialic  acid  forms  with  tborina-salts  a  heavy 
white  precipitate,  which,  if  washed  wjih  pure  water  not  containing 
oxalic  acid,  runs  milky  through  the  Ulter  It  is  insolublo  in  wjiter 
and  oxalic  acid,  and  diasolvea  very  sparingly  in  other  dilute  acids. 
(Berxelius.) 


ETHYLENE:   OXYGEN-NUCLEUS  Cm»0*. 

OxulaU  f>f  Hiof^ina  mid  Pata&h.  — Wliite  precipitate  which  tnrn.Mblafk1 
wlicn  TgniterK  ntid  thcrij  if  in  contact  with  tlie  air,  leaves  a  while  mi^tufij 
of  tliorina    and  carfjoimte   of  potash,  whith  forms  a   milky  I  ' 
waten     Poes  not  difisolve  in  water  or  iu  aqtieuua  oxalic  aciil.  (1 

Oxahiie  of  Zirconia,  —  Oxalic  acid  and  oxalate  of  ammoniJi  Ibrow 
ilown  white  flakes  from  solutions  of  zirconia-^alts.  The  precipita<<^ 
after  drying,  haa  the  colour  of  opal  It  is  not  salable  ia  water  or  to 
bt/iliug  aqueous  oxalic  acid,  (Dnhoiij  &  Silvcira.) 

Oxalate  of  Titanittm.  -^  Precipitated  in  the  form  of  a  curdy  nimss,  on 
hoiiiii^  an  aqueous  solution  of  a  titanic  salt  mixed  with  oxalic  adtL 
^ Lankier.)  —  Any  ferric  oxide  tbat  mny  be  contained  in  the  liquid  mnaitifi  m  it  for 
the  most  pnrL^The  dried  precipitate  imparts  to  moist  1iti]iua'|m|K?r  a  r^ 
tint,  which  nearly  disappears  on  drviug'^  The  precipitate  is  solahU'  in 
exooAfl,  both  of  aqueous  oxalic  acid  and  of  hydrochlorate  of  titaDium. 
(H,  Rene.) 

H.  Rose. 

13TiO»   ,.»...,„ 520     »..     74-29     ........     7i'Il 

C^O* 72     ,.,.     10-29     10-40 

12  no ,.„ 108     „..     15-42     15-49 


I 


12TiO^C^TiO»+12Aq 


700 


100*00 


100*00 
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Oxalate  of  Tantahim.  —  According  to  Wollastoni  oialic  a^cid  dioolirfe 
recently  precipitated  hydr.ited  tantalic  acid;  acconlin^  to  Gabn,  Bene- 
lius»  and  Kggortz,  oxalic  acid  dissolves  only  a  trace,  but  salt  of  «orn»l  at« 
boiling  lieat  dissolves  a  considemble  quantity,  fonuin'^  n,  colouHesB  iolii- 
tion»  ironi  which  alkalis  throw  down  the  tantalic  acid.  If  the  mA 
in  salt  of  sorrel  also  contains  tungstic  acid,  and  is  saturated  while 
solidifies  on  cooling,  iu  a  inilk-wbite  jolly^  and  becomes  tinged  wi 
when  a  piece  of  tin  or  zinc  is  immersed  in  it.  (Jkrzelios.) 

Molyhdom  Oxalctte,  —  Dark  grey  precipitate,  which  turns  black 
dried,  and  is  sparingly  soluble  m  excet^  of  ojLfllic  acid.  (Berzeltcu^  J^JJIL 
6,  370.) 

Molyhdic  Oxalate,  —  Crystal) izes  in  black i&h  blue  cry stiil«  wbeil  <W 
aqueous  solution  is  left  to  evaporate  spontaneously.  From  it9  «eliiti9D 
in  water,  which  is  red,  ammonia  throws  down  a  pale  brick-red,  hamcmM 
insoluble  in  excess  of  antmonia.   (Bcrzeltus,  Pogg,  6,  348.) 

Oxalate  of  Blue  Oxide  of  Molybdenum, — -Blue  solution,  which  leavoi 
a  blue  niti^tf  when  cvaponitedj   becomes  green  when  <liluted  with  a  imi&li] 
inianltty  of  water,  but  brown  on   being  mixed  with  a  large  uuantiiy* 
(Heyer,  Crell  Ann,  1784,  2,  14.) 

Oxalate  of  Molybdic  Acid.  —  Formed  by  digesting  molybilic 
aqueo«5  oxalic  nerd.     The  solution,    which  is  colourless  even  . 
molyhdjc  acid  i?  in  exces*«,  yiehb  on  evaporation  a  colonrlr^js  jelly,  whitiij 
bcfomes  cryastallinc  without   further  dessication,  dissolves  in  water,  aail 
with  yellow  colour  in  alcohol.  (Bcrzelius,  Fof^tj,  6,  384.) 

Oxalate  qf  Molybdam  Oxxdt  and  Pa(a$h,  —  Purple;  aoluble  in 
(BerzcHus.) 
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i^afnfe  o/'3fo?tfhdi€  Oxhh^  and  Poinsk,  — ^Formerl  by  disFolving  tlio 
bydratcd  oxMe  in  salt  of  sorrel.     Soluble  in  water.  (Berzelius.) 

Oxahde  of  Molj/hdlc  Acid  and  Pofmh.  —  Tbo  aqueous  solution  of 
salt  of  sorrel  readily  dissolves  molybilic  ae id,  forming  a  non-crystallmble 
double  suit.  (Derzelius,) 

fhahile  of  Vanadic  Oxkle, — Aqueous  oxalic  acid  saturated  with 
hyrJrnted  vanadic  oxide,  yields  on  evaponition  a  liglit  blue,  traualueont 
^um,  wbicU  di.-eolves  slowly  in  culd  water,  more  «:juickly  in  Iiot  water. 
The  atjueous  solution  mixed  with  a  large  quantity  of  oxalic  acid,  yields 
by  spontaneous  evaporation,  blue  crystals  readily  soluble  in  water.  (Ber- 
zellua,  Pogi/,  22,  33.) 

Oxalate  of  Vanadic  Acid.  —  When  oxalate  of  vanadic  oxide  is  evapo- 
rated with  nitric  acid,  and  the  residue  treated  with  water,  the  greater 
Jjnrt  dbsalves,  forming  a  yellowish  red  solution,  wdiich  on  evaporation 
eaves  ox.alate  of  vanadic  acid  in  tlie  form  of  a  reddish  yellow,  amorphous 
extract,  likewise  Foluhlo  in  water.  An  excess  of  oxalic  acid  iiiunediately 
reduces  the  vanadic  acid  to  vanadic  oxide.  (Berselius,  Fogg.  22,  42.) 

Osaliite  of  Vanadic  Oxide  and  Potash,  —  Salt  of  sorrel  saturated  with 
liyil rated  vanadic  oxide,  dries  up  to  a  dark  blue,  amorpboua  varnish, 
which  dissolves  slowly  in  water.  (Borzohus.) 

Oxalate  of  Chromic  Oxide  or  Chromic  Oxalate,  —  a.  Imduhh.  ^— 
Normnl  oxalate  of  ammonia  forms  with  hydrocUlorate  of  chromic  oxido 
a  pale  ^crecn,  pulverulent  precipitate.  (Hayes,  pSHL  Anu  J,  14,  140.)^ — 
6.  *Vo/Mf^^<r.  — Cr0^3C-0'=C'-Cr*0^  Tbo  Faturuted  solution  of  chromic 
oxide  in  aqueous  oxalic  acid,  which  is  red  by  transmitted  and  green  by 
reflected  liglit,  and  does  not  redden  litmu^!,  leaves  when  evaporated,  a 
groen  Fait  which  becomes  moist  on  exposure  to  the  air,  and  dissolvea 
readily  in  water.  (Brandenburg,  Scher,  Nord.  BL  1,  208,  and  219,)  — 
Tbo  solution,  when  prepared  in  the  cold,  has  a  cherry-red  colour,  but  if 
prcp'ared  at  a  boilin^^  heat,  it  is  green,  but  a.ssumes  tbo  cherry  colour  on 
cooling.  When  left  to  evaporate  spontaneously,  it  dries  up  to  a  black 
vitreous  mats,  which  ftplits  np  into  small  pieces,  exbibiting  a  violet-red 
colour  by  light  transmitted  through  their  edges.  But  a  solution  which 
has  been  turned  green  by  boiling,  leaves  a  green  mass  when  evaporated 
over  the  water-bath.  (Berlin,  Bei^uliui  Ltkrb,) — *  BrandRnbnrg'a  statement 
that  llie  bhU  u  retitlereJ  crystal  line  by  a  larger  addition  of  add,  U  not  confirmed  by 
Berlin'ft  observations,  that  which  crystallizes  out  appearing^  to  be  merely  the  cxceas  of 
oAfllic  acid.  — The  arpicons  solution  is  not  precipitated  by  alkalis,  but 
unites  with  tbeni,  forming  double  salts,  (Brandenburg^.) —It  does  not 
precijdlato  lime'Salts,  because  the  oxuhite  of  lime  produced  forms  with 
the  chromic  oxalate  xi  coraewhat  soluble  double  saltj  but  it  precipitates 
chloride  of  lime,  because  thai  s:ilt  converts  the  chromic  oxide  into 
chromic  acidj  decomj)osiu;!jj  at  the  fianie  time  a  portion  of  the  oxalic  acid. 

(Em,   Dingier^  Kastn,  Arch,  18,  25K) The  solution  is  not  precipitated 

by  ammonia  or  by  lime-salt.s;  but  it  gives  a  precipitate  with  lime-water, 
and  when  heated,  likewise  with  potash.  (Berlin,) 

Chromic  oxalate  forms  with  the  ox. dates  of  the  alkalis  and  earths, 
two  series  of  salts^  viz.  dark-blue  salts  which  form  blni^^h  green  solutions 
in  water,  and  cherry- red  or  garnet-coloured  salts  form  in  rj  cherry- 
red  solutions  in  water.  The  formula  of  tlie  i^/t/^  m/^j  is  3(M0|C*0')-f- 
CrOS  3C*0>-C^=M^Cr^0-*  (GmO=C*MCr/30*  (Gerhardt)i  that  qC  ikte^iftA. 
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U  18  M0,C0^+CtH)»,3C0'=C*MCr*0^«  (Gm.)— The  polidi^iar 
tlitr  blue  series  wii»  disoovered  l>j  Turner  and  Gregory;  ibo  poUak^Abnf 
tlie  red  series  hy  Croft. 


i9/iieiijmnofij<>-4Ar«Mie  Ojeola/e.—Thecrjfitals  con  tain  3  (NH*0,CT]f^-j.j 
CrH>*^SCHD*-h6  Aq,  (Mit^chcrlich),  or  5  Aq.  (Berlin)  ^  C"(3NH«.Ci*)cS| 
•f  6  ar  5  Ac^.  —  ObUiatied  by  saturating  acid  oxalate  of  ammonia  di'nolrtl' 
in  water  wrjth  bydrated  chromic  oxide.  (Mitscherlich,  Ltkrh.)  Tbi 
mjiioous  (Solution  wh«a  erajmrated  yields  scales  and  laiuinie  coaUuimii 
10*72  wr  c«nt  of  water,  wbicb  tbey  give  off  at  100"*,  assamiog  a  liglit 
UttO  colour,  and  ibeu,  wbou  more  slron^Hy  heated,  leave  chromic  oxide  m 
the  form  of  laminae.  They  dissolve  in  l|  pt.  water  at  15*^,  and  in  i 
niimUijr  quantiljr  of  hot  water.  (Berlin,  Berzetius  Lchrb.) 

JM  Jkwm»mM-<ircmU  (haiate, — In  the  crystalline  form=NHH),C*0*+ 
rr»<V,SCH)»  +  8Aq.  =  C(NH\Cr')O^H8Aq,  — The  crystals  rescmW^ 
th*«sc  oi  the  red  jwt»sh-Wut,  in  colour,  general  appearancse,  and  solabilitr, 
liui  are  often  uiore  shitiing»  and  are  transparent  and  garnet-colourei 
Tliev  conUiin  2i'S^  per  oont  of  water  and  effloresce  when  heated^  li- 
eumin^  a  tight  rtni  colour,  (Berlin.) 

Bl^  ri>iaui<h<^nmiic  Ojrahte,  —  The  composition  of  the  hydinted 
orysuls  IS  a(KO,CH>*)  +  CrH>*,3CHy-i-6Afl,  (Graham,  Mitscherlidu 
Berlin);=(?«I^Ci>0^^6A<i.» 

J*rfpafiBtiom,     1.  An  aqueona  solution  of  acid  oxalate  of  potash  it 
l^turaled  at  a  bidHng  heat  with  hydra  ted   chromic   oxide    (  MalmU, 
C^fi^imti^  1«>  iSSi  Warington,  PhiL  Ma^,  J.  21,  202;  BerUn.): 
3e*HKO*  ♦  CHO"  =  C»iPCi*0«  +  3110. 

CroU  ^id  ii<^  ittcctvd  in  prrpsnng  th«  bine  salt  hj  tbU  procecs.  —  3.  Btchromato  of 
pnta»h  19  boiled  with  oxmlie  acid  and  acid  (or  normal)  oxalate  of  potail^ 
wht^re^iipoa  earlM>iti«  aeid  is  evolved,  and  the  chromic  aeid  redooed  la 
chromic  oxide  (Ortfory):  —  Et| nation  for  acid  oxalate  of  potaeli: 

Rquatiou  for  normal  oxalate  of  potaah: 

S(KO,|€KH)  ♦  1C*KW  ♦  rC^II'O  «  12C0*  +  14H0  ^^  2C»nt?C^m. 

AMM^ing  K^  tbif  cftlenklkMa,  Craft  {PM.  Mag.  J,  n,  197;  ^m  J.  p. 
Ckm.  tr,  Ol)  ««w  19  p««.  of  biolifoiiialo  of  potash,  23  pta,  of  erjufait- 
Uhh!  nofUlftl  OXal»l«  of  poUah,  and  55  pts.  of  hydrated  cryrtalliwl  oxairr 
arid,  [TU#ti«i<««1<sW<»Hrivp«>|^rtum  t^  151*3  :  1^1  i  441.]  —  The  mixttmsis 
U>iUNt  with  water  and  evaporated  to  complete  dryiieas,  tbo  mUtt> 
n^di«««ol%e«l  in  water,  and  the  solution  left  to  crj^taltiie;  by  this  proeM 
nothing  bul  the  blao  ialt  is  obtained.  (Croft)  —  Berlin  uses  the  ttflM 
rvlati  ve  quantitiee  of  material,  excepting  that  he  takes  27  puia  of  oxalOt 
of  (n>tatfh,  titsteti«l  of  23  (which  b  prolmbly  a  misprint,  mafimach  as  tt 
«  11  1  -  ^)  A*  ""  He  add^  the  oxalic  acid  in  successive  small  poriioiists 
of  the  chromate  of  potasfai  and  then,  aa  soon  as  tbt 
liLuM.  M  oi  ciru^nic  aeid  e«tts«^  the  normal  oxalate  of  potash;  aflerwadl 
Sorato^  and  oook  ibe  aolution;  and  purifies  the  resulting  crjstak  by 
tft<t  r  .u*— [When  acid  oxalate  of  potash  is  used^  iba  proyoctioti 
]  of  bichromate  of  poUhsfc,  2d2'i  pta.  of  add  osibOi^  mk 
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315  pU*  of  hydrated  oxalic  add.]  —  Gregory  re caniineDded  100  pts,  (lAt.) 
of  bicbromate  of  potash,  517  pU.  (not  oiiite  3  At.)  of  acid  oxalate  of 
potash,  and  151*5  pt^  (I  At.)  of  cryatallizea  oxalic  acid;  but^  according  to 
Croft,  theso  f|uantitie3  yield  crystals  of  cliromate  and  oxalate  of  potash 
as  well  as  of  tho  blue  salt,  —  Graham  takoa  1  pt.  of  bichromate  of  potash, 
1  pt.  of  acid  oxalate  of  potash,  and  1  pt.  of  hydrated  oxalic  acid;  but, 
according  to  Croft^,  these  propurtions  ksavo  a  lars^e  quantity  of  chromate 
of  potash  undecom posed. — 3.  The  aqueous  Bolutiou  of  86  pts.  (I  At.) 
caroonate  of  potash  and  245  pts.  (2  At,)  mouochromato  of  potagli  is 
heated  with  032  pta,  {4  At.)  of  hydratod  oxalic  acid.  Carbonic  auld  18 
then  evolved,  and  a  dark  green  solution  formed,  which  yields  crystals 
on  cooling.  (Buasy.)  Tho^se  proportions  nearly  correspond  with  tho 
nation: 

KO»CO*  +  2(KO,Cr03)  +  4OH208  =  C»K*CrO-"^  +  5C0«  +  8110  +  O. 

The  1  At,  0  thus  set  freo  probably  deoomposea  a  small  quantity  of 
exalic  acid.  —  Tamer,  who^e  memoir  1  liavo  not  seen,  appears  to  have 
'keated  an  aqueous  solution  of  bithromatc  of  potash  with  o.^alic  acid,  a 
process  which,  according  to  Croft,  yields  not  tiie  blue  hut  the  red  salt. 

Ptoperiies,  The  anhydrous  salt,  which  is  obtained  by  dissolving 
the  hydrated  salt  in  a  hot  concentrated  solatioa  of  the  corresponding 
ao^la^&alt,  and  cooling  the  luixturc*  crystiillizes  in  octohcdroUB,  containing 
but  a  small  quantity  of  the  soda-salt.  (Mitscherlich,) 

The  hydrated  salt  forms  large  rhombic  prisms  (Gregory,  Bussy), 
with  dihedral  summits,  and  having  tlie  two  acute  lateral  edrjes  truncated. 
(Berlin.)  The  crystals  are  black  and  lustrous  by  reflected  light,  but  by 
transmitted  light  they  exhibit  a  blue  colour  resembling  that  of  tho  corn- 
flawer.  (Gregory;  see  also  Haidinger,  Pogg,  76,  107.)  The  powder  i^ 
greenish.  (Bussy,  Berlin.)  The  crystals  intercept  the  middlo  portion  of 
tlic  red  rays  of  the  spectrum.  (Brewster,) 


3  KO 

Ankifdrnut. 
....     141-6 

32-36 
18-28 
49-36 

3C<0«    . 

....       80-0 
,,»     216-0 

With  Wattrtfi 
3  KO 

>^  437-6 

JrjaiaUhaHdf^ 

Ul-6     ...     28-81 
80  0     .„,     I6'27     .. 

215-0     ..„     43^94     .. 
51-0     ,».     lO-ilS     .. 

..  ....       100-00 

Graham. 

16-46    

44-17     

.....     11-67     

Bassj. 

..     16&2 
..     44-31 

6  HO 

.     10-60 

C»=KKr'0«  +  CAq  ... 

491-6 

....  10000 

The  crystals  when  heated  to  100^,  give  off -D '15  per  cent  of  water, 
aooording  to  Berlin,  but  10  6  p.  c.  according  to  Bnssy;  when  dried  at  a 
higher  temperature,  they  give  off  116  percent.  (Graham.)  The  residue 
IB  a  dark  green  powder,  (Berlin.)  At  a  red  heat,  it  gives  off  carbonic 
^IMsid,  and  leaves  a  mixture  of  carbonate  and  chromato  of  potash,  amount- 
ing to  54-37  per  cent,  and  pcrfectiy  soluble  in  water.  (Graham.)  —  The 
»alt  dissolves  in  5  pts.  of  water  at  15^.  (Berlin.)  Tho  solution  is  green 
by  rotiectcil,  red  by  transmitted  light.  (Gregory^  Bnasy.)  According  to 
Croft,  it  remains  red  by  transmitted  light  when  boiled;  but  according  to 
Beriiuy  the  chromic  oxide  passes  at  a  ooillng  heat  from  tho  violet  modi- 
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fioition  into  tlie  green;  and  Ibe  Wiled  aoliittoii,  if  erapomtcd  hy  ln^il 
Yie1d«  a  green,  ainotphona  restdae  wbicli  bgcoincg  fi^urcl  in  d^vHT^^  l^ci 
by  M^lotion  in  water  and  fpontaiieocu  erapofmlioB  again  yields  the  blae 
crjitala.  (Berlin.)  Alkalis  added  to  tlie  solntioQ  throw  down  only  \ 
portion  of  the  chromic  oxide  (Gregoij) ;  £o  likewiee  doe?  carbonize  of 
potach  (Graham);  ammonia  gires  no  precipitate;  potajsh,  odIj  at  i 
Doiling  heat.  (Berlin,)  Lime-salt^  form  hot  a  scanty  precipitate  (Gf^ 
gOfry;  none,  nnle&^  the  solotioo  i§  highly  concentrated  (Reece);  btit 
haryta-water  and  lime-water  throw  down  a  mixture  of  h vdrated  chromic 
oxide  and  oxalite  of  haryta  or  lime,  (Berlin,)  Alcohol  does  not  diwolrr 
the  salt,  hot  throws  it  down  from  the  a^tteona  solatioa  id  the  fonn  of  \ 
green  powder.  (Berlin.) 

Bed  Fotamo-chrcmk  OxalcOe.  —  The  OTStale  contain  :  KO,C'0'+ 
Cr*0»,  3CTO*-i-8A<j,^CKCr*0**+8Aci.—  The  salt  is  obtained  hj  p^ 
dually  adding  55  pts.  [or  882  ptfi.=:7At,]  hydrated  oxalic  add  to  » 
boiling  concentrated  solution  of  19  pts.  [or  302*4  pte.— 2At.]  of  hichio* 
mate  of  potash.  (Croft.  FhiL  Mag.  /.  21,  197.) 

2(KO,2CfO*)  +  7C*H'0'  -  12C0»  ^  UBO  +  2C"KCr»0»». 

Better  crystals  are  obtained  by  spontaneond  evaporation    tltaa  lij 
cooling.  (Croft.)  ^  The  salt  id   also  formed   by  sain  rating  an  aqo^t* 
eolation  of  hyperacid  oxalate  of  potash  with  bydrated  cbromie  oxida 
(Mtiliignti,  C(mpL  rend.  16,  456;  aUo  J,pr.  Ckem,  29,  294.) 
CrO*  +  C^ll*KO»»  -  CnCCr^OM  +  3HO. 

Also  by  Fatnmting  an  aqueous  solution  of  126  pt«.  (I  At.)  of  hrdrat**! 
oxalic  acid  and  146'2  ptij.  (1  At.)  of  salt  of  eurrel  with  hydnUeJ 
chromic  oxide,  (Warlngton,) 

Very  omall  tables  and  granules.  (Croft.)     Spangles  and  cmsta  i 
poficd  of  Blender  needles,  (Berlin.)     Rhombic  or  rhomboidal  tablec^  i 
what  like  Fig,  114.  (Miller,  FhU.  Mag.  •f.  21,  201.)     Bark  red  both  ij 
reflected  and  by  transmitted  light.  (Croft.) 

CrffMtaUiud,  Croft*  Beriia. 

KO ....«,.«•       47-2     ..„     12-43 12-86 

CVCH aO-O     ....     21*09     22-33 

2  C^O«  » 144-0     ....    37-98     «. 38*29 

12  HO 1080     ....     28-48     ._...,     26*97     „,.^     28  4« 

C*JCCrW+12Aq  ...     37^2     .  .  10000     ........  100'45 

According  to  Mahi|piti»  the  o-yatalg  contain  only  6At«  witer,  bat  ■oeortiaf  li 

Umd  (Ompt,  rmd.  16,  862)  they  contain  %t  least  10  At. 

The  crjatals  give  off  15  or  16  per  cent  of  water  at  100^,  and  19  p^c^ 
at  2tl(r.  (Crtift.)  They  give  ofl*  nothing  at  50°,  hut  at  1 00^  they  pttrt  witfc 
thi^  half  of  their  ^ater,  bectmiiiig  at  the  same  time  light  red  a»d  opfti|ML 
(IkTlin.)  The  residue,  wlieii  buddenly  heated,  is  convcitod  into  a  j:trrn 
jjowJer,  ptirt  <>f  which  U  thrown  out  of  the  vessel  by  the  violence  of  tU 
flef!oin[jo»ition.  The  cryfataJi?,  if  fiuhjected  to  a  very  slowly  iocrevin^ 
hent,  retain  iheir  forni  ut  first  and  assume  a  dark  green  coloor,  but 
ftftcrwardi  cruiiiblo  to  a  light  green  powder  of  chromic  oxide^  whirl* 
turtJi  brown  wln^n  more  strongly  heated,  aud  ia  mixed  with  carbonate,  cf 
lifter  CiUitinned  ignition  in  the  air,  with  cliromateof  potash,  fCroft.) 

Tbe  Kfilt  diiw^olvea  in  Momcwhat  more  than  10  pts.  of  cobi  waiter,  ift4 
in  any  ijuanlity  of  boiling  water;  the  boiling  solution  i.^  bhickifh  gtecn; 
llio  cold  jtolutioii»  cherry-red ;  tliG  boiled  6olutiDD»  when  loft  to  co^ 
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fleposita  In  a  few  days  a  Dumber  of  garnct-cnlouroil  cryatalliTic  grains, 
but  if  evaporated  imnieiiiately  over  tlie  water-bath,  yiol.is  a  green 
amorphous  mass.  (Berlin.)  —  tlio  concentrated  scdution  is  dark  green 
and  even  black  by  reflected  lii;bt,  but  red  by  transmitted  Ih^ht,  even  after 
continued  boiling,  and  especially  by  candlelight.  Potash  changes  tbe 
colour  of  the  solution  to  a  s^plcinlid  green,  but  does  not  precipitate  tbo 
cbromie  oxide  till  boiled;  carbonate  of  potash  acta  in  a  similar  manner, 
but  does  not  &o  readily  produce  a  precipitate,  Aninionia  gives  no 
precipitate;  chloride  of  ca  lei  tun  likewise  forms  no  precipitate  alone;  but 
vrlth  addition  of  ammonia,  it  throws  down  a  green  precipitate.  (Croft,) 
Alcohol  added  to  the  aqueous  solution  of  the  salt  throws  down  a  light 
red  powder,  wliicli,  after  drying,  absorbs  water  from  the  air,  and  deli- 
quesces to  a  transparent,  garnet-coloured  mass,  (Berlin.)  237  pts.  (1  At) 
of  this  salt  and  115  pts.  (1  At.)  of  cry^talli^d  normal  oxalate  of  potasb, 
dissolved  in  boiling  water,  yield  by  evaporation  SlTfi  pts.  [somewhat 
more  than  I  At]  of  crystallized  blue  potasi?io-cbromic  oxalate.  (Croft,) 

Bltu  Sodio-chromic  O^a/ti^e,  —  3(NaO,C-0^)  +  C^'0^3C0'  -K  OAq. 
r=C^'NaK?r=0'^-l-aAq]  (Mitscberlich);  +10Aq.  (Graham,)  Obtained 
by  eaturating  a  boiling  atpieous  solution  of  acid  oxalate  of  soda  witb 
lijdjated  oxide  of  chromium,  {Mitscherlich.)  — Six-sided  tables  or  rhom- 
bic prisms,  black  by  reflected,  dark  bluo  by  transmitted  light;  efflorescing 
slightly  in  the  air,  and  assuming  a  violet  colour.  The  salt  dissolve-'* 
readily  in  water,  and  is  precipitated  therefrom  by  alcohol  aa  a  greenish 
blue  syrup,  (Berlin.) 

The  aqueous  solution  of  tbi^i  salt  mixed  with  that  of  normal  oxalate 
of  sotia,  yields  by  spoutaueoug  evaporation,  violet-blue  scales  and  granules 
which  become  violet-rcit  by  efflorescence  on  exposure  to  the  air,  and 
contain  2(NaO,C-0')  +  Cr^0^3CW^-JrAq.  {Berlm,  Ba'zelius,  Lehrb.  3, 
1089,)  [It  is  not  easy  to  UTidentanil  httw  oxnUte  of  soda  can  abstract  an  atom  of 
oxalate  of  jiodd  from  ihtt  blue  salt  ju»t  iltrscribctl] 

%  According  to  Rammelsberg  (Po^f^,  1)3,  .^»1),  a  solution  of  Iiydratcd 
chromic  oxide  in  binoxalato  of  soda  yields  two  salts,  agreeing  in  compo- 
sition, but  differing  in  form  and  colour. 

a,  lied  Sail,  —  Tbia  salt  crystallizes  out  firijt.  The  crystals  are 
black,  but  when  reduced  to  tliin  lamina?,  exhibit  a  violet-red  colour  by 
transmitted  light;  they  also  yiebl  a  reiMisb-grey  powder.  They  belong 
to  the  hemihedral  division  of  the  regular  .system.  Tht;ir  solution  m 
Tialet-red,  is  not  precipitated  by  ammonia,  but  give^  a  coloured  precipi- 
tate after  a  while  with  chloride  of  calcium. 

6.  Bine  Salt.  —  Found  niixed  with  a  m  the  later  crops  of  crystals* 
Black  by  reflected,  but  blue  in  thio  laminae  by  transmitted  light. 
Crystallizes  generally  in  octagonal  tables  isomorjihoug  with  sotlivvferric 
oxalate.  The  powder  and  the  aqueous  solution  of  this  salt  have  the  same 
I  eelour  as  those  of  g;  it  likewise  gives  the  same  reactions  with  ammonia 
I  •'ind  ivitb  bme-salts: 


3  NaO 

93-6     ., 

„     17- 00     ... 
..     45  90 
-.     17-21 

RammeUberg:. 
Bed,             Bine. 
....     205G     ..,.     1**'80 

3  C*0*„., 

.,M« ».       80*0     ,. 

..,     16^78     ....     16-89 

f»  HO  

81-0     ,. 

C^-NVCrW*  +  9Aq    470-0     ...  100*00 
-3(NaO,C"0^)  ^  (Cr»(>',3C=0'*)  +  9Aq.  f 
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Baryta-chromic  OarGf7«^4f.  — 3(BaO,C*0')  -f  (Cr*0',  800)  -f  liAd 
and  18Aq.  [=C'*Ba^Cr*0»*+  12Aq.  and  ]  8Aq].      Baryta-saltJ  yield  wi« 
add  cliromic  oxalate^aud  with  blue  ammonio-cliroinic  or  potasaio-chr 
oxalate,  but  only  wlieu  tlie  solutions  are  bigblj  concentrated,  a  pr 
tate  consist ing,  not  of  oxalate  of  baryta,   but  of  baryto-chromic  oxalate 
The  salt  is  obtained  by  precipitating  a  saturated  solution  of  blue  am  in  on  io 
ebromic  oxalate^  with  an  equal  Tolume  of  a  saturated  solution  of  chlorifle 
of  barinni,  separating  tbe  precipitate  from  tbe  mother-liquid,  and  purifj- 
ing  it   by   crystal llmt ion   from   a   bot   aqueous   solution. —  Dark-viotV 
needles  bavin*^  a  silky  lustre.     Tbey  are  scarcely  soluble  in  cold  wufctrJ 
but  dissolve  in  30  pis.  of  boiling-  water.     Potash  separates   the  cbrDiaifi 
oxide  together  with  oxalate  of  baryta,  but  ammonia  does  not  precipiUttl 
the  chromic  oxide  completely.      (Rees  Reeoe).  —  Berlin  had  previouBJj 
obtained  light  blue  crystals,  probably  of  tbe  same  nature,  by  diuulrii^ 
oxalate  of  baryta  in  chroraie  oxalate^  and  cooling  tbe  solution. 

StronilO'Chromk  Ojra^ci^.  —  3(SrO,  CW)  +  C^*0^  3O0»  -j-  l8Ai|. 
[=  C^'^r'Cr^O** -h  18 Aq.]  — Analogous  in  all  respects  to  tbo  bajyt*- 
ialt  (Bees  Reece.) 

Cahio-chromic  OxafaU.^a.  3(CaO,C^O^)  +  Cr'^O',  3C*0*  -t-  1 8 An 
(BerlinO  [=  C"*CVCr*0=*  +  IHAq.]  According  to  Berlin,  the  ait 
contains  33' 84  per  cent  of  water,  which  corresponds  to  at  least  20  atom. 
'^  1.  It  is  obtained  by  boiling  a  concentrated  solution  of  chromie  ox^kte 
with  recently  precipitated  oxalate  of  lime,  throwving  on  a  filter  the  TJo^let 
magma  which  Kettles  down  from  the  hot  filtrate  as  it  cools,  and  waabiog 
it;  it  is  then  converted,  by  the  removal  of  the  blue  mot  her- liquor,  into 
fihiniug  rose-coloured,  crystalline  biminte,  which  dry  up  to  a  roee-€oloiir«J 
crnst,  —  2.  A  boiling  aqoeous  solution  of  cbromate  of  lime  id  reduced  W 
oxalic  acid;  in  this  case  aleo,  the  liquid  Altered  bot  from  the  precipitated 
ox;dato  of  lime^  deposits  a  magma  which  must  be  treated  as  in  the  former 
process.  (Berlin.)  The  salt,  when  heated  to  100",  gives  ofT  only  23*81 
per  cent  of  water,  assuming  a  light  blue  colour.  —  It  disyolvcs  in  not  kaj 
than  200  part^  of  cohl  water,  and  in  a  much  smaller  quantity  of 
water;  but  the  hot  bulutioii  deposits  nothing  on  cooling,  till  it  is  evaf 
to  a  syrupy  consistence.  If  however  tbe  solution  be  evaporated  over  tlitf 
water-bath,  there  remains  an  amorphous  masi-  of  the  green  modification, 
which  dissolves  iu  a  very  ^mall  qnantity  of  water,  and  then  a^in  depo?titi 
the  red  salt  of  the  violet  modification.  Tbo  salt,  wh<m  boiled  with  a  largt 
quantity  of  water,  i.s  partly  rewlved  into  oxalate  of  lime,  which  6e{iar!itc«, 
and  free  chromic  oxalate;  the  liquid  filtered  from  the  oxalate  of  time  aa4 
left  to  evaiiorate  spontaneously,  deposits  the  undecomposed  red  double j 
salt,  while  tlie  excess  of  acid  chromic  oxalate  remains  in  the  moUier-hqa^.  I 
The  cooled  filtrate  mixed  with  alcohol,  which  retains  the  excosaof  chrunutfj 
oxalate  in  solution,  likewise  deposits  a  dark-red  magma  of  the  nndeeoA*  ^ 
poaed  red  salt,  deliquescing  in  the  air  to  a  dark-brown  syrup,  from  irliiek 
tbe  rose-coloured  powder  is  soon  deposited.  (Berlin*) 

&.  3(CaO,C^CP)  +  Cr^O,  3C'0»  ^  36  Aq.  —  Dark  violet  ailkyeeedki, 
exhibiting  all  the  characters  ascribed  by  Reece  to  the  corresponding  baryti- 
aalt,  excepting  that  tbey  are  decomposed  by  boiling  water.    (Heeoe.) 

The  fomiation  of  this  somewhat  soluble  salt  explains  the  obeemlioa 
made  by  Dingier  (Kadn,  Arch.  18,  251),  that  from  liquids  coirtaiAiB| 
lime  an<l  chromic  oxide,  the  lime  is  not  completely  precijutaled  by  oxalic 
ifccidj  if  however,  such  a  liquid  containing  excess  ot  hydrochlorio  i  ^^  *" 
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treated  "witli  oxalic  aciJ  and  then  witli  oxalate  of  ammonia  in  excess,  tbe 
lime  will  be  rompletely  precipitated.  Similar  reaction.s  take  place  wlien, 
instead  of  chromic  oxide,  alumina  or  ferrie  oxide — both  of  whicli  form 
similar  salts  wilh  lime  and  oxalic  acid  —  is  present  in  an  acid  SDlutioD| 
together  with  lime.   (Rees  Reece.) 

Mmjnesio'cliromic  Oxalate,  —  An  aqtieons  mixture  of  chromic  oxalate 
with  chromate  of  magnesia  leaves  by  tipoutaneous  evaporation  a  mixture 
of  blue  and  red  crystals  which  are  difficult  to  separate.  (Berlin.) 

Uranon*  Oxalate,  —  Obtained  by  precipitating  protochlorido  of 
urauinm  with  oxalic  aeiil,  and  wa^-hing  the  precipitate  repeatedly  with 
boiling  water  to  separate  any  uranic  oxalate  that  may  he  mixed  with  it,  in 
consequence  of  the  protocbloride  of  uranium  having  been  oxidi/ed  by 
exposure  to  the  air.  —  Greenish  whitt?;  may  he  dried  in  the  air  and  pre- 
Berved  without  decomposition.  Of  iLs  6  At.  water  it  gives  off"  4  At.  in 
racuo,  (Peligot^  iV,  Ami.  Ckim,  Pht/s,  5,  26  and  32.)  —  IC  am  me  lis  berg, 
{Po(fff.  59,  20)  by  tlic  Banie  process,  excepting  that  he  doe^^  not  appear 
to  have  washed  with  hot  ^vater,  obtained  a  greyish-green  powder, 
which  gave  otl*  12  83  per  cent  of  water  at  100'',  13' 14  per  e^nt  at  220% 
and  17*30  per  cent  at  the  highest  temperature  which  it  could  bear  with- 
out deci>mpusition;  when  suhjceled  to  dry  distillation^  it  was  resolved 
into  water,  oxalic  acid,  carbonic  oxide,  carbonic  acid,  and  uranoso-uranic 
oxide;  it  was  readily  and  completely  decomposed  by  aqueuus  ammonia 
and  potash^  and  dissolved  witb  difficulty  In  hydrocldoric  acid. 

Pcligot,        RammtiUberg. 

2  UO 136     ....     51-91     .....,„     50"6  ,. 5431 

D0»  72     ....     27't8 270«  27'5a 

6  HO    54     ...,     20*61 20*7  17*30 


Ca^O^-^GAri 


2C2 


100-00 


98,9 


9917 


•  In&flmui^)  as  PcHgot  found  9*2  per  cent,  of  carbon.  The  sslt  analyzed  by 
Rammelsbcrj^  bad  been  dried  over  oil  of  vitriol,  and  thereby  perhaps  depriYed  of  pfirt 
of  in  water. 

When  the  s&lt  is  boiled  with  aquecvug  oialic  acid,  it  in  converted,  without  loss,  into 
ft  Kftlt,  which,  Recording  to  Rummelsbert^j  contnina  52*10  per  cent  urtinous  oxide, 
41-12  oxalic  ttciti,  and  therefore  G'7S  watir;  he  regards  k  as  UOX'^0'  +  U0»2C*0*  4  2  Aq. 
It  b  a  question  however  whether  tbii  salt  was  not  contaminated  with  tiranic  salt.  When 
a  tmall  quantity  of  recently  preripitatpd  hydrate  of  iiranons  oxide  ia  introdaced  into 
a(|aeoui  oialic  acid,  a  green  solution  ia  ohtainc^d;  but  when  a  larger  quantity  of  the 
hydrate  it  added,  the  product  juet  mentioned  is  precipitated.  (Ramniekberg  ] 

Uranic  Ostalale.  a,  Basic? —  B£>rzeliu8  {Pogg.  1,  362  and  3€8),  in 
attemptiDg  to  purify  uranic  oxalate  by  dissolving  it  in  uquenus  carbonate 
of  ammonia,  and  precipil^iting  from  the  filtrate  by  continued  boiling', 
obtained,  on  ono  occasion,  ibis  salt,  on  anothcrt  the  following  salt  b.  Ho 
howorer  considered  it  probable  that  the  gait  a  thus  obtaiiieil  might  he 
contaminated  with  ammonia,  and  therefore  did  not  place  implicit  con- 
fidence in  the  analyais* 

Will  irkd,  Berteliut, 

3UW 4^2     ....     ?8C9     ?9'63 

C^O«^*..„«,.„,.,^„.^^„.......       72     „..     13  11     12-45 

5  HO ^ 45     ..„       8*20     ., 7-92 


^P0*  +  C*(2UW)O*'-^5Aq        649     ...,  10000 


100  00 


h,  KoTTnal.  —  1.  Formed  by  precipitating  uranic  nitrate  with  con- 
centrated oxalic  acid.  (Berzelius,)  —  Bertelius  pyrilied  the  salt  by  solution  in 
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carbonate  of  ammonia,  &c,  rid*  Salt  a,  ^^  If  tlio  BolutioQS  be  mixed  Cold^  tb 
salt  is  precipitated  in  the  forui  of  a  powder,  but  wheu  they  are  mixd 
bofc,  it  eepomtes  on  caoling  in  yellow  crystallino  grains.  (Peligot). 
When  the  solutions  mixed  are  bot  and  concentrated,  a  iriscid  magmn 
fridt  formed,  which  gradually  clmngea  to  a  yellow  cry^tallino  powder;  Ujm 
39  washed  with  water,  till  the  liquid  which  runs  througb  gives  buti 
Blight  reddening  with  litmus,  arising  from  the  portion  of  uranic  oxaUU 
which  dissolvcij*  The  ealt  may  also  bo  purified  by  diasolvinij  it  in  boil< 
ing  water;  but  the  method  is  troublesome,  because  the  salt  ijj  but  fer 
slightly  fiohible  even  in  hot  water,  (Ebehnen.)  —  2.  By  precipitfttiiig] 
a  nranicfiait  with  oxalate  of  potiL^li.  (Richter,  Niuere  Gf^auL  1,  16,) 

The  salt  obtained  hy  the  lir^t  proce.ss  consists  of  a  sulpbur-coloure 
powder  or  crystalline  grains,  which,  according  to  Elwlmen,  have  a  denefityj 
of  2 '08.     The  second  process  yields  a  yellowish  white  powder.  (RicbterJ 

Dried  at  lOO^  Ebdmen, 

2  \j^O>.. 288  „..  76'19  7629 

C^0« 72  ....  1905  „.     18*73 

2  HO  „.....„       18  ..,.  47fi 4  98 


C^(2L505)0*  +  2Aq 370     ....  lOOCK)     lOOOO 


Air -dried. 

2  U«0»  , 288 

C^O« 72 

6  HO 54 


69*57  6y*0O  ,..,.,.,  69*78 

n*3y   .„ 17-99   i;-7o» 

13*04     13-01     ..„_     13-70 


C*(2U*<F)0«  +  6A*i  ....     414     _  100-00 lOO'OO     ........   10M8 

*  FiHigot  found  5'90  p.c.  carbon. 

Tlio  air^dricd  fait  heated  to  lOO^—l^O^,  gives  off  nearly  f>  per  cent 
of  water,  which  it  lakes  up  again  from  the  air;  at  300%  it  turns  brown, 
and  la  converted  almost  inst.a,nt!y,  with  evolution  of  water  and  c^ionie 
acid,  into  a  copper-coloured  powder  of  nninous  oxide,  which  by  ignilion 
in  the  air,  h  converted  into  green  uranoso-urauic  oxide  (Ebehiien): 

C*(2U^0=)0«   4-  2Aq  =  4UO  -J-  4C0«  +  2Aq. 

The  fame  result  liac3  been  previously  obtainrd  by  B^Ttelius,  cxcf^ptinf  th&C  ht 
rcgarrled  the  urannua  o\uh  ns  metallic  uniniiim.' —  The  aqueous  solution  expoced 
to  the  snn  continually  gives  off  carbonic  oxide  ami  carbonic  acid  gig» 
in  varying  relative  quantity;  becomes  turbid;  and  deposits  violel-brown 
Hakes  of  uranoso  uranic  oxide,  tilt  all  the  oxalic  acid  is  destroy <xl  anil 
licjuid  is  decolorized i  the  precipitated  uranoso-uranic  hydrate  giwAvmllj 
assiimes  a  yellow  colour^  and  if  exposed  to  the  air  becomes  perfectly  yellow 
fcy  conversion  into  uranic  hydrate,  (Ebehnen.)^ — The  salt  dissolves  In  IS5 
pt8.  of  water  at  Ji"  and  in  30  ptij.  of  boiling  water;  it  dissolves  sointswiiil 
more  readily  in  the  stronger  acids,  and  easily  in  warm  aqueous  oxalate  of 
anixnonia  or  [>ota«h,  with  formation  of  double  salts  which  crystalliie  «a 
cooling*  (Ebelmen.)  An  excess  of  aqucouK(  oxalic  acid  dissolvei  anilio 
bydiuta  even  in  the  cold.  The  yellow  solution,  ivhieh  scarcely  redd^ai 
litmus,  yields  on  evaporation,  indistinctly  crystalline  crusts,  and  whea 
evaporated  out  of  contact  of  air,  yields  uranium  [uranoua  oxide]  in  tbe 
form  of  a  powder  destitute  of  lustre.    (Trommsdorff,  N,  Tt,  9^  1>  i86.) 

AmmcniO'Uranout  Ostalatue.  —  The  dark  green  solution,  reddisli  on 
the  edges,  of  recently  precipitated  uranous  hydnite  in  hot  acid  oxalaio  of 
amniQuia,  yields  by  evaporation,  crystals  which  must  bo  freed  as  com- 


\ 
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pletelj  as  possible  from  admijced  oxalate  0/  ammonia  by  recrysUllization 

(Ranimelsber^): 

CrygiaU  dried  over  oil  of  tiirioL  Rammelsl>f  rg* 

NIP  17     ,...     10*24 1102 

UO...._ €8     ....     40-96 37-65 

C^O* 72     ....     43*38     39'44 

HO .„.. 9     ..,.       5-42 


r 


10000 


C^NB\U)0».. 16fi 

Ammonio-nranu  Oxalate.  —  Uianic    oxalate    dissolves 
a*nieou8   ainnionia,   ixnd   yields   beuutifiil   yellow 


abundantly 
in  warm  a*nieou8  ammonia,  and  yields  beuutifnl  yellow  transparent 
prisma  ^vhcii  the  solution  la  evapt*rated,  (P^-Hj-cot,  ^V.  Ann.  Chlm.  Phgs, 
5,  W).  TweU'C'^ided  prisms  belonging'  to  the  riju'lit  prismatic  systemj  witb 
dilicdral  hiunmits.  Ft]/.  75^  tugetber  witb  tbe  t-face,  by  wliich  tbo  lateral 
edge  between  n  and  n  bcbind  is  truncated. y  :  x  backwards  =  112^  25'; 
y  :  a  —  1 15^  15  :  ^  :n=  106"  30';  w  :  u  =  139"  55'u:n=  160"  45'* 
(Prevostaye,  ibid.) 

Cty^tallized. 

NH3    ..„ 17 

U'0>  „.     144 

CW ,_ 72 

5  HO 45 


Perigot. 
611 

51*B0 52*6 

25-90 25-8 

1619 


C*(Nli^U*0^)0»  +  4Aq        278 


100-00 


Pcligot  found  in  the  salt,  8-6  p»c,  carbon  ond  2'5II;  ho  supposes  it  to  contain  only 
3  AL  water. 

PofassiO'Uranoits  Oxalate,  —  Recently  precipitated  uranous  bydrate 
boiled  witb  an  aqueoua  solution  of  salt  of  sorrclj  h  cover  ted  into  a  grey 
pfjwder,  only  a  very  ^mail  quantity  reniarDiug  in  solution  witb  a  green 
colour.  The  powder,  heated  iu  a  retort,  after  baving  been  dried  over  oil 
of  vitriol,  bec/mies  first  browa,  tbeu  black;  gives  ofl*' 1^*08  percent  of 
irater;  and  leaves  a  mixture  of  uranous  oxide  and  carbonate  of  pot- 
asb,  containing  4i)C0  per  cent  of  tbo  salt  as  uranous  oxide  and 
7*10  as  potisb,  according  to  which  numbers  tbe  salt  sbonld  bo  z—  KOh- 
UO-h6C*OHlOAq.  (Ranimoltiberg,  Po^^,  5d,  20.) 

I^fitamottranic  Oxahtit,  —  Obtained  by  saturating  a  bot  aqueous 
fKdution  of  nonual  oxalate  of  pota-sb  Tvitb  uranic  oxalate,  filtering  bot,  and 
leaving  tbe  sobition  to  crystallizo  by  cooling.  —  Large^  lemon-yellow 
oblique  rbombic  prisms,  trunsj>arout  and  permanent  in  tbe  air.  Firf.  114, 
t*':  w=13r  2';  «' :  r  =  U4- 20';  1*' or  «  :m=nr  28';  a  :  w  =  t4(V  52'; 
a  :tt=150'^  36'.  EHlorescos  and  gives  off  all  its  water  at  100%  and  is 
converted  at  300^  into  a  black  mixture  of  uranous  oxiile  and  carbonate 
of  potasb;  or  if  tbo  air  has  access  to  it,  into  a  yellowish  red  mixture  of 
«irbonate  and  uranate  of  potash.  The  aqueous  solution  is  not  decom- 
posed by  exposure  to  sunshine.  Chloride  of  calcium  does  not  throw 
down  all  the  oxalic  acid  from  It,  and  tbe  precipitated  oxalate  of  lime  con- 
tains abo  uranate  of  lime.  (Ebelmcn,  N,  Ann.  €him.  Fhys,  5,  189; 
also  Ami.  Phann,  43,  209.) 

Cnfttallited. 

KO    , 47-2 

Vi^a^ 1440 

tao* 72*0 
3  HO 270 
; 


TOL.    IX, 


C'(K,U=^=)a*  +  3Aq       2y0*2     ...   lOO'OO 


Ebclmea. 

]6'2G 15-SO 

49'G2     49'92 

21^81 24-73 

9-31     935 

.     93-86 
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WhcQ  uraniG  oxalate  is  dissolved  in  excess  of  an  aqoeous  solutiDt)  of  j 
normal  oxalat«  of  potaBh,  and  the  hot  filtrate  evaporated,  nearly  all  tliel 
douLle  salt  is  deposited,  and  may  ha  purified  by  reerydtallizattuii.  Ill 
ttikee  the  form  of  email  aggregated  crystal«  resemoling  tboee  of  gyp?ani,| 
and  quickly  giving  off  their  water  a  little  above  100°;  their  aqavaiiil 
Bolntion  is  decomposed  by  sunshine.  These  crystals  eon  tain  19*70  per^ 
cent  KO,  40*50  U'O^  25'63  C*0^  and  13  09  Aq.  (the  sum  of  which  a 
08"92);  their  formula  la  therefore  3(KO,CO»)  +  2(U'O',C*O^)-i-10Aq. 
(Ebelmen,) 

ManganoHs  Oxalate.  —  MangaTitJug    carbonate  forms   with  aqueocs 
oxalic  acid  a  liquid  from  which  the  salt  is  deposited  in  the  fomi  of  a  wkiia 
crystalline  jiowder*  (Bergman;  Hausmann  and  LowenthaL)     The  satne 
salt  is  quickly  prod  need  on  mixing  a  not  too  diiute  solution   of  a  nail- 
ganoQs  salt  with  oxalic  acid  (Bergman),   or  with  oxalate  of  poCasb  Of 
ammonia.   (Bucholz^   N,   GthL   9;  676,)     Excess  of   oxalate  of  pottA  ^ 
prevents  the  precipitation,  by  forming  a  double  salt.   (Winckelblech,)— ■ 
The  compound   is  likewise  formed,  with  evolution  of  carbonic  aeiJ,  oo™ 
treating   manganoeo-manganic   oxide   or    peroxide   of    nfiaog&nese   witli 
aqueous  oxalic  acid.   (Bergman,  Dubereiuer.) 

The  white  crystalline  powder  exhibits  a  reddish  tint  when  dry.  (Bei^ 
jcelitia,  Lehrh.)  Wtien  the  salt  is  precipitated  by  oxalate  of  potftsli  ^B 
manganous  sulphate  dissolved  in  100  pts  of  water,  it  separates  in  needlai 
after  a  few  days.  The  salt  contains  *24*16  per  cent  [5  At.]  of  wmler,  no 
portion  of  which  is  given  off  at  100^,  (Graham.)  At  a  red  heat,  it 
gives  ofl'  water,  carbonic  oxide,  and  carbonic  acid  gas,  and  leavis  th« 
green  protoxide.  (Trommsdorff,  3'.  Ti\  9,  1,  286;  Bachmann.)  h  ii 
completely  decomposed  by  hot  nitric  acid.  (Dujardin,  J,  pr,  Chtm.  15, 
300.)  Aqueous  ammonia  precipitates  pari  of  the  maogauooa  oxid^t  m^ 
forms  a  solution,  which  besides  ammonia  and  oxalic  acid,  still  coiilAili 
manganous  oxide,  and  when  evaporated  to  dryness,  deposits  that  sob- 
etance  but  partially  in  the  form  of  manganic  oxide^  so  that  on  ireatis| 
the  residue  with  water,  the  greater  part  of  the  mauganoas  oxide  ii 
rediftsolved.  (Winckclbleeh,  Ann.  Fharm,  13,  280.)  The  salt  dtsiolrff 
in  900  pts.  of  cold,  and  in  a  smaller  qnantity  of  boiling  water;  cold 
aqueous  oxalic  acid  (1  acid  to  10  water)  does  not  diemdvo  it  mueli  noii 
abundantly  than  water^  but  hot  aqueous  oxalic  acid  dls»olres  ii  in  Bi«ii 
larger  qaantity.  (Winckelblech,  Ann.  Fharm.  13,  280.)  It  is  likmM 
not  very  soluble  in  dilute  acetic  acid.  With  aqueous  sulphate,  «ln% 
hydrochl orate,  or  saccioate  of  ammonia,  it  forms  at  ordinary  Ii 
Uiim  a  turbid  solution,  which,  however^  becomes  elear  when 
(WittrteiD,  £€pcH.  57,  32.) 

DH^d  at  100^.  llButtnuin  &  LoweatJud. 

2MtiO    „ ..„.. n  _  40     39'92 

C<0«... „. _.    72  _  40    « 39*20 

4  HO. ^,. „... 36  ...  20    ,•.,„..     20-W 

C*MD*<y»  +  4Aq 180     ....  100    100*00 

Mavaanic  Oxalate.  —  Brown  manganic  oxide  forma  with  coldt_ 
Otiltnited  oxalic  acid,  a  brown  solution,  which,  when  mixed  witli  potM&f 
anames  a  reddish  purple  colour  from  formation  of  permanganate  of  pal- 
lu^li.  (Fromherz,  Sihw,  44,  330.)  —  Manganese  ores  of  loose  struciuit 
form  with  aqueoua  oxalic  a^^id,  a  purple  eoluUoiij  wluok  is  resolved,  olowlj 


ANTIMONIC  OXALATE,  — - 


14? 


Winckelblech 

1328 

....     IS'34 

28-13 

....     27-64 

37'60 

,...     37-28 

21-09 

....     20-98 

in  the  cold,  but  immctliately  on  tlie  application  of  heat,  into  carbonic 
acid  and  man^auou3  oxalute.  The  quatitily  of  mangnriou.s  e^alt  ttius  pre- 
cipitated id  niucb  ubovo  tluit  wbicb  corivspoiikls  to  the  quautily  of  rar- 
bonic  acid  evolved;  for  a  puiiion  of  luaBgauous  £^alt  was  likewise  held  in 
solution  through  the  medium  of  the  luangauic  salt.  (Berthier,  Ann,  Chim, 
Fh^s.  51,  88.) 

Ammanio-manganous  OjtalaU. — Manganous  oxalate  dissolves  readily 
in  an  tiqueous  nomial  iixatate  of  ammoDiaj  forming  ti  double  salt  widen 
cryeUiUizes  m  smiill  wbilo  ueedledj  effloresces  to  a  yellow  powder  on 
exposure  to  the  air,  and  diesolves  sparingly  in  watcFr  ( Winckelblech,) 

CnfUaUhLed.  WiackelbLech* 

NH' 17  ....  lO'OO 10-36 

MnO  , 36  ....  21*18  .„     20-36 

C*0*    „... 72  ....  42-35 42*24 

5  HO , 45  ....  26-47 2716 

C<(NHMiIti)0''  +  4Aq  ,..,  170     ,.„  100  00     .,„..„  100*12 
Winckelblech  supposes  tbe  sAlt  to  conUln  1  At,  less  of  w«ter« 

On  tnixiug  a  not  too  dilute  solution  of  the  salt  with  ammonia,  a 
h<mc  §qU  separates  in  needles,  or  if  tbo  eolution  bo  somewhat  stronger, 
in  the  form  of  a  crystalline  powder.  (Winckelblech.) 

3  NH» $1 

3MdO....« .,,.,„ ,„  J08 

2  C^O" «....„..„„......„„„„ 144 

9  MO  ....._. il 

2NHUC\NHSMD)CH'  +  C*Mii?0«-t'8Aq? 384     .,.,  10000     ,,,.     90-24 

P<4am(hmanganou$  Oxalate,  —  The  aolution  of  mauj^anous  oxalate 
in  aqueous  normal  oxalate  of  potash,  yields  faint  rose-coloured  crystak, 
which  leave  when  ignited  a  mixture  of  mauganous  oxide  and  caroonate 
of  potash;  they  are  iu soluble  in  waler^  but  dissolve  in  aqueous  oxalato 
of  potash.  (Winckelblech,  Ann.  rkmm.  13,  28U.) 

^oUittio-manganic  Oxalate  ?  —  A  cold  aqueous  solution  of  salt  of 
sorrel  agitated  with  pulverized  peroxide  of  maugaue^e^  gives  off  car- 
bonic acid  and  forms  a  purple  liquid,  (Van  Moua,  J.  Fiiarm.  5,  307.) 

Oxalate  of  Arseniaus  Acid  t  — Warm  aqueous  oxalic  acid  scarcelj 
acts  on  metallic  arsenic,  but  readily  disisolvea  araentous  acid.  The  soln- 
tion  when  evaporated,  yields  prisms  wliieh,  when  fused  at  a  gentle  heat, 
give  up  part  of  their  oxalic  acid  and  yield  beautiful  vegetations ;  tlies^e  have 
an  acid  reaction,  sublime  unaltered  at  a  gentle  beat,  and  at  a  stronger 
heat  yield,  first  oxalic  acid  and  afterwards  arsenic.  Tbey  dUsolve  readily 
in  water  aiid  akoboL  (Bergman.) 

^ntimonic  Oxalate. — Aqueous  oxalic  acid  dissolves  a  email  quan- 
tity of  antimonic  oxide  prepared  at  a  red  beat,  and  leaves  on  evapo- 
ration  cryetttlline  grains  which  dissolve  sparingly  in  waten  The  same 
compound  is  likewise  formed  by  the  action  of  oxalic  acid  on  antimonic 
sulphate  or  acetate;  whereas  butter  of  aotimony  is  not  acted  upon  by 
oxalic  acid.  (Bergman.)  —  When  antimonic  oxide^  precipitsited  by 
carbonate  of  ammonia  from  butter  of  antimony, —  or  powder  of  alga- 

L  2 
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roth,  — 13  boUed  with  oxalic  aeid,  or  wlien  Wdroclilonc  or  tarlari^  iicM 
18  poured  into  the  hot  aqneoiM  solution  at  potAssio-aotimotiic  oxabti*, 
the  same  antimonie  oxalate  is  likewise  preeiprtateil  iii  the  form  of  a  white 
crystalline  powder.  It  ijs  insoluble  in  cold  water,  and  is  decompcksed 
hy  hot  water,  which  withdraws  the  acid  from  it.  (P^ligot,  N,  Ann, 
Chim.FAy$.  20,291.) 

SbO««. ..  151  _  S5'38  66  13 

4  C  .„.„^..«..^« 24  «„  10*25  ^,„,  10-4S 

e  O  . 46  „„  20-51 

HO  9  ..«  3-86  4-10 

C*{H,SbO=)0»_,, .     251     ....  10000 

f  Ammanio-anitmonic  Oxalate. — A  solution  of  bin  oxalate  of  ammonb 
l>oiled  with  excess  of  antimonic  oxide,  yields  (together  with  the  delicate] 
pi-isTus  of  the  ammonra-«alt),  larger,  transparent,  shining  crystals  of  tb#  ( 
double  fealt.  —  [For  the  form  rirf.  RammeUberg.  Pogg,  93»  C4.]      The    salt   gl*'?! 
off  only   a   fraction    per   cent  at   100^,  and    at   175^  is  already  fuacti, ' 
blackened,  and  Jecoin posed  wilh    loss  of  auiraonia.     Water  deconipa'43 
It  immediatelvt  separating  white  antimonic  oxide  which  does  not  redissoke 
on  boiling.     The  till  rate,  which  still  becomes  slightly  turbid  when  hcnted, 
fonns  with  hydrocliloric  acid  a  copious  crystalline  precipitate,  eoii8Htiii|  i 
esaentially  of  c|uadroxalate  of  ammonia,  but  still  retains  a  large  ^nfitikf  I 
of  antimony  iu  solution.  (Ramniebberg.) 

Crsfitallized.  Rurnmeltbeig. 

11  C^cy ^_..«.. _..„  S»6  »,.  46  59 ^6-43 

5  NH*0 »„.„«,«,„„...„ .„„«,„„«.„„.  ^  ....  15  20  15*4^ 

2  SbO* .«.. ^ 30e  ....  36  00  SS'M 

2  HO 18  ....  2  12        2-22 

5(NH<0,C*0^)  +  2tSbO^,3C*0*)  +  2Aq  810  ...  100  00  100  00 

ThU  salt  is  analog  Otis  to  ttie  pntash-^aU  4  drjcnbed  below  (p.  149);  its  ntkwil 
formula  is  perhaps  :  fSlNH^OjC^O*)  +  (SbO>,3C20»)]  +  2(NH*0,C=0»)  +  (SbO',3C^0^ 
-l-2Aq.  (Rammelsberg.)  t 

Fotauio-antimonicOialat^, — vriim  00  parts  of  NiJt  of  sorrel  disaojreil  m 
water  are  boiled  with  9  parts  of  antimonic  o;itdc  prepared  in  the  humid  wmj,  fnily  6i 
ptt.  are  dissolTcd.  (Wenzel.)  —  I*  The  salt  is  obtained  by  boiling  eqaal  parti 
of  pulverized  native  Jsulphiilo  of  antimony  and  hyperacid  oxalato  of 
potash  with  water,  leaving  the  filtrate  to  crystallize,  and  purifying  tt  )>f 
reerystalli nation.  (Lassaigne,  X  O/tim.  med.  3,  278;  also  Mofj,  I*kai%. 
IJ*,  142.)  —  By  boiling  an  aqueous  solution  of  salt  of  sorrel  with  cxcen 
of  antimonic  o.xidt%  (fiussy, ./.  P/iann.'Ii,  61(1.)  —  White  ncodleSy  ttoitrf 
iu  Btclhite  groups,  which  rrddcn  litmus,  have  an  astringent  and  afUr- 
wanls  an  acid  ta^^to,  ami  extTt  un  emetic  action,  but  not  so  powerful  ^ 
that  of  tartar  emetic.  (Liissaigno.)  Largo,  oblique  four-si<lod  pricnu. 
(Buft^y);  transparent  priams.  (Peligot,  iV^.  Ann.  Chim.  PUys  20,  2f»l.) 
They  give  off  their  water  (0  5  per  cent)  at  100^;  but  a  certain  porlii'fl 
of  the  oxalic  acid  appears  to  votatilize  at  the  same  lirac.  The  aoaoon 
solution  diluteil  with  water  becomes  turbid,  and  deposits  anvimoii* 
oxide  in  tbc  form  a  white  ptjwiler,  leaving  salt  of  sorrel  in  s«iIoii«i 
together  with  undeeonipoHcd  ilouble  salt.  (6 ussy.)  The  ar]ucou8  folntrMi 
is  JecompoKeil  with  precipitation  by  mineral  acids,  Tho  salt  disaolrK 
in  0'3  partd  of  water  at  £>^  and  in  a  smaller  quantity  of  hot  watir* 
(Lottftigm?.). 


f 


^■pdcnUtioD  of 
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t 


tUc  mttiiJi*,  uccDtdiiig  to  Bussy.        Eussy*  PuUgoti 

'.     141*6  ..,  25-08 

SbO» i:r3'0  ....  2710 27-33     ....     24*80  to  26*2 

12  C „„ „.       720  .„  12'75  ,._.                  ....     13-70  ,i  M'i 

18  O 1140  ,,..  25'51 

6  HO. 54  0  ....  9'56     » 9*50     ....       9*47  „  120 

5046  ....  100-00 


According  to  P^ligot,  the  formula  is  3K0-f  SlO'  +  TCW+GAti.  — 
According  to  Lai?.migrie,  the  crystals  conbiiij  2(}  19  per  cent  of  wnter. 
Possibly  Liussiiigne's  talt  wiis  diflereut  from  tlie  above, 

%  According  toR:unu^el8l>erg{Po^7^/.  93^  55),  there  exist  three  oxalates 
of  antimony  ami  pota^siyiii.  Wlien  a  solution  of  pure  hiuoxalate  of  potayli 
IS  boiled  with  aiitiiiionio  oxide  (prepared  from  altjanitli- powder),  as  lon^ 
a«  any  of  the  oxide  is  dissolved,  the  filttato  ytehh  on  eocdin^^an  abuadaat 
crop  of  small  crystals  (a),  an  additional  quantity  of  which  are  ohlained 
by  evaporation.  Soon,  however,  liir;;^ei"  crystals  of  anotlier  fealt  (6) 
show  themselves  J  and  together  witli  them,  (Ty.^tal4J  of  the  efflorescing 
Lyclrato  of  oxalate  of  pntash  C^HKC  +  Aq.  (p,  12C),  also  of  the 
quadroxniate,  C*HK0*',C*H^0"  +  4Aq.^  and  sometimes  also  crystals  of 
another  double  salt  ( c)  more  solnhlo  than  a  or  L 

a.  This  feiilt  is  formed  even  wiien  ihe  eolation  of  hinoxalate  of  potash 
m  not  completely  satumted  with  antimonic  oxide,  TIse  crytstal-?,  wliich 
are  generally  small  and  indiatinct,  belong  to  the  oblique  prismatic 
flyatem.  —  [For  the  measurements  of  the  rjogles  pf  this  and  the  fnllowing  suits,  *cc 
lUmmrl^bfrg's  memoir.]  —The  salt  h  partially  decomposed  liy  water,  with 
separation  of  antinionic  oxide  and  format  ion  of  biaoxalaic  uf  potash; 
hut  the  greater  part  of  the  «;a!t  crysttillizes  again  from  the  liquid,  mixed 
ftt  last  wth  crystals  of  k  The  solution  fonns  with  hydrochloric  acid  a 
copious  crystalline  precipitate,  containing  a  largo  qaantity  of  quadrox- 
iklatG  of  potash,  and  easily  redissolvlng  in  c access  of  the  acid  i 


I 


Crtfttaldzfd*  Rammebberg. 

II  C^O* 396  ,...  39-57 40*0 

5  KO 236  «..  23^55  23  5 

2  SbO*.,., » „ 306  ....  30-58 30-2 

7  HO   ...» «.. , C3  ....  6*30  6-3 


6(KO.C30*)^2(Sb05,3C=0^)  +  7A*i   ....  1001     lOOOO     100  0 

According  to  this  formulA,  the  salt  may  be  r*g?iptled  as  a  compound  of  two  other 
double  Balls,  vii.  [3(K0,CU-)  +  SbtF.SC-'O^)]  +  [2{KO,CO=)  +  (Sba',3C*0=)]  -f  7  Aq. 
—  Tlte  former  of  theso  it  identicid  with  the  snlt  hi  the  latter  has  not  yet  beeti  j«olatcd. 
Rainmehber^  also  proposes  the  sinijder  formula  3(KU,C-0*)  +  (SbU^SC'tP) +3Aq. 
vhich,  however,  dors  not  agree  so  well  with  the  unaly&ig,  giving^  ia  fjwt,  40"  10  CW, 
26-32  KO,  28-17  SbO^.  and  3-02Aq. 

h*  The  crystals  of  this  salt  are  in  general  larger  than  those  of  cr,  and 
very  Jnstrous  and  transparent;  they  belong  to  tho  right  prismatic  system. 
Heated  to  100  ,  they  give  otF  77-75  to  7*H1  p.c.  (nearly  5  At.)  water; 
at  1 10",  the  loss  amounts  to  10-8 J  p.c.  (7  At.);  and  at  175",  the  whole  of 
the  water  =  13*00  p.c.  (9  At.)  is  given  oill  At  2o0%  the  salt  blackens, 
decomposes,  and  if  afterward.'^  digested  in  water,  leaves  pulverulent 
antimony. 

The  salt  dissolves  completely  in  water.  The  clear,  acid  solution 
becomes  turbid  when  heated,  and  does  not  recover  its  transparency  on 
cooling*     The  precipitate  consists  essentially  of  antinionic  oxide  wjlb 
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lUlaric  OsalalfL^^  Aqaeooa  osalie  add  daet  nol  dnnhra  drjr  lilliii* 
oxide^  bat  ii  diaaolrea  tbe  b jdrate,  and  ylaUt  eijalalliaa  gnini  oo^ 
•aniiail  of  ndii  diinagiii^  fivm  a  cenire;  tnay  dlBW>?a  rwitilj  m  wilP 
I'WilWal  deeoHpadiHM.  (BeneKu.) 


Ip  0^  BimndJL  —  At^ueoos  oxalio  acid  blaekeas  bimsatb^  witbo«t 

it.     It  ooatbiaoa  readiljr  vitb  tbe  bjdimted  oxtde^  fonua^  t 

pevder,     Frooi  aitimte  of  6aoatb,  h  tbmws  down*  to  tlio  coam 
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valar  aad  carbonic  add*  aad  Icaret  actaUk 
Jimm.  Cl«.  Fk^  34,  Se«.)     It 
10^1  H  uil  27  84  O. 
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ba  8809  par  ooat  of  BiCH,  8  ltd 
(Sdiwmraeabcr;^  .im.  I'iarai.  8i«  1%  6.)    [Fvo* 


iaMir  tboRfctvCT'BPCP  +  8A<i] 

Wkea  tbe  ladj  pnlvenaed  salt  ta  boOed  for  9o«it  thae  with  water, wbidi 
abeJiacia  ife  oxalic  acid,  tbtre  ranaias  a  white  emtaOine  pavder  wfikk 
jheempetei  between  t04r>  and  240".  witb  evolntm  of  enAnnie  aetd.  a 
inaeloUe  in  eoU  dilate  aitric  acvi,  dtgbclY  eolable  la  •troa;  nttrk  ac^  b«l 
dhwiTrw  vitb  takrJde  CKiJif j  m  bjdrM^toric  aoHt  (HeuOiy^ogy,! 
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€Tolntion  of  gaa;^ — 2.  By  precipitating  sulphataj  chloride,  or  nitrate  of 
jLiuc  with  oxalic  acid,  which  throws  down  the  zinc  completely  {Bergman.) 
- — 3.  By  precipitating  X in c- salts  with  normal  oxalate  of  potass h  (SchiDdler, 
Mag.  Fharm.  36,  62.)^  White,  n  on -crystal  line  powder  (Schiadler.)  — 
Gives  off  all  its  water  ahov^e  100°,  and  afterwards  at  a  etrouger  heat 
yields  carhonic  oxide  and  carbonic  acid,  leaving  an  oxide  of  zinc  possess- 
ing peculiar  properties.  (Dnlong*)  At  a  red  heat,  it  gives  off  equal 
volumes  of  carbonic  acid  and  carbonic  oxide  gases,  and  leaves  yellowish- 
whito  oxide  of  zinc,  which  does  not  increase  in  weight  when  ignited  in 
the  air,  and  is  therefore  not  a  suboxide.  (Regnanit,  Ann,  Chim.  Phys, 
62,  354;  Pelouse,  Ann,  Cklm,  Pki/s.  79,  112)  The  residual  oxiile 
exhibits  no  peculiarityj  excepting  tliat  it  sometimes  retains  a  little  car- 
bonic acid.  (Marcliand,  Po^f/,  3(>,  144.)  —  Oxalate  of  zinc  \s  scarcely 
soluble  in  water,  except  in  i^resence  of  excess  of  acid.  (Bergman.)  It 
dissolves  in  anueuus  hydrochloric  acid  and  in  animoniiu  {Thom(ison.) 
Also  in  carbonate  of  ammonia;  but  the  sulphate,  hydrochlorate,  nitrate  and 
succinate  of  ammonia  dissolve  it  hut  imperfectly,  even  with  the  aid  of 
heat,  (Wittstein,  Rqyert,  17,  33.)    According  Xq  Brett,  it  diasolvee  com- 


pletely in  hot  sal-ammoniac 

i  2  ZnO 80 

^^  C<0« 72 


Schindler.         Marcband. 

42-55     42*59     42*93 

aaaO     ^     38-32     3?^63 

19*15     1909     19-54 


im-OQ     lOO'DO 


100*00 


C*Zri'0»+4Aq 198 

Zinofhommonic  Oj-aUte.  —  a.  Deposited  in  needles  when  oxalic  acid 
\s  added  to  an  aqueous  solution  of  chloride  of  2ino  supersaturated  with 
ammonia.  (Wackcnroder,  A7\n,  Pharm*  10,63) 

If,  When  an  a(|ueous  solution  of  acid  oxalate  of  ammonia  is  digested  with 
carbonate  of  zinc  till  it  is  completely  saturated,  oxalate  of  zinc  separates 
out;  and  the  filtiuto  when  evaporated  leaves  milk-white  nodules,  which 
alowly  elfloresce  and  give  off  water,  are  nearly  insoluble  in  cold  water, 
but  are  decomposed  by  hot  water,  with  separation  of  earboriate  of  zinc. 
(Kayser,  /'o^g,  60,  140.) 

[  6.  CryttaiUzed, 

I     .  4  NH* 68 

h^  2  ZnO « m 

^K  a  C*0«  ... ..„ .. 216 

^■^  10  HO 90 


Kayser* 

14-98 15*86 

17-<i2     17*58 

4;-58     „.     46-24 

19-82 


454 


lOQ-00 


2[C<(2NH«)OP]  +  Q'Zt^O^  +  6  Aq 

Sino-potamc  Oxalait,  —  A  concentrated  solution  of  normal  oxalate  of 
potash  boiled  for  some  time  with  oxalate  of  zinc,  and  then  filtered,  yields 
on  cooling,  small  transparent  tables,  which  effloresce,  are  nearly  insoluble 
in  cold  water,  and  are  decomposed  by  boiling  water,  with  separation  of 
oxalate  of  £inc  (Kayser.) 


i     oxalate 

^p  C*ZnKO«  +  4Aq 1952 

I  Oxalate  of  Cadmium.  —  Formed  by  precipitating  a  cadmium-salt  with 

'^     alkaliae  oxalates  (Stromeyer),  or  with  free  oxalic  acid,  (Marchaud,  Fogg, 


KO... 
ZnO 

c*o» 

4  HO. 


473 
40*0 
720 
36'0 


Kayser, 

24-18     24'88 

20*49     18-66 

36-88 

18-45     20-66 

100-00 
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ETHYLEJil:  OXTG£N*KUCLEUS  C<H*0«. 


38, 1 46.)  White  crysUlline  powder.  (Marcband.)  —  Does  oot  i 
in  voeao  or  wheD  heated  to  )00^,  but  when  heated  in  a  closed  Tes^el  to  tlte 
mell'mg  point  of  lead,  it  gives  off  water,  carbonic  acid,  aud  carbiircttCHl 
hydrugeii  gas,  and  leaves  green  atiboxide  of  cadmium  (V,  53.)  If  the 
ieuiperature  be  suddenly  laUed  above  this  poiut^  cLarcoal  eepoiates  oot^ 
and  at  a  red  heat  exerts  a  reducing  action,  so  that  a  mixture  of  metal  and 
^l^xide  remains  behind.  (Marchand.) — ^The  sail  dcKse  not  dissolve  iu  water 
uStromeyer),  even  in  presence  of  free  oxalic  acid  (Children);  but  u 
sily  soluble  in  a  cold  aqueous  solution  of  sal-am  mo  uiac  (Brett),  also  in 
Eiinoaia,  and  in  sulphate,  nitrate  and  succinate  of  ammonia.  (Wittstein 

Marchand. 

...«.«..     128     ..„     54-24 M-81 

^»      72    ^    30  51     ...._    30-19 


2CdO. 
4  HO  .. 


35 


15-25 


16-00 


C*Cd-0»  +  4Aq 


236 


100  00 


Stcmnoiit  Oxalale.  —  <t.  Normal,  Tin  immersed  in  a  warm  aqneoof 
solution  of  ox»lic  acid,  blackens  at  6rst^  and  gives  off  gas,  and  afterwtrdi 
bet-ornes  covered  with  a  white  powder,  while  a  hu^  quantity  of  tin 
dissolves  in  tbe  liquid.  (Bergmtin.)  According  to  HauHmannand  Loweo* 
Ihal^  the  quantity  of  tin  dissolved  is  scarcely  perceptible.  — The  preoi* 
pitatc  which  oxalic  acid  forma  with  staimouij  acetate  yieMs  by  dry  dlfitil* 
lation,  water,  carbonic  oxide,  carbonic  acid,  and  empyreumatio  oil,  wid 
leaves  light  brown  stantiou?  oxide.  (Bou&singault,  Ann  Chinu  Phf§,  ^{^ 
266.)  It  dissolves  in  hot  bydrochlorate  and  nitrate  of  ammonia.  (Bretl) 
Forms  shining  needles  which  are  insoluble  in  cold  water,  and  are  partlf 
decom|iosed  by  boil tnTT  water.  Forms  double  ^nlts  with  the  0X.alatMfl( 
ammonia,  potash,  anrl  i^oda.  (Bouquet.  Ann,  Pharm,  64,  2TH.) 

IT  An  aqueous  solution  of  protochloride  of  tin  forms  with  oxalic  adJ  * 
white,  cryfltalline»  pulverulent  precipitate  of  stannous  oxalate  conlainiog^ 
Wftter,  only  a  small  quantity  of  tin  remaining  in  the  liquid.  —  The  aUt  i^ 
permanent  in  the  air,  and  does  not  part  with  all  its  water  at  100%  or 
even  at  considenibly  higher  temperatures,  2  or  3  per  cent  of  witei 
ohetinatoly  a/lhering  to  it,  even  when  it  is  heated  to  between  160*  tinl 
180^  in  a  current  of  air*  It  is  very  little  soluble  in  water,  either  hoi 
or  cold,  iuBohiblo  in  oxalic  acid,  spanngly  soluble  in  cold  dilute  teitljs 
but  dissolves  readily  Id  hot  hydrochloric  or  nitric  acid,  in  the  latter  etse 
with  evolution  of  red  vapourfr.  The  nitric  acid  solution,  %vhen  heated  for 
flome  time,  deposits  a  large  (|uantity  of  stannic  oxide.  — Stannou*  osakU 
difsolves  in  hot  solutiomi  of  ammontacal  salts,  and  partly  sepaiBtes  oat 
a^aln  in  small  crystals  on  cooling.  It  forms  double  saltj^  with  tbe 
oxalates  of  ammonia,  potash  and  soda,  (Hausmann  and  Lowcnthal,  ^ji* 
Pharm,  8U,  104.) 

Hiunninn  &  UiweoOuit. 

2SuO 130     .*..    65-37     .......     63  56     ....     63-$l 

C*0«    ..„„ .„.,. 7%    ^^    34-63    33-64     ,_     33-43 

HO  .,.. «.,„  ..M  ,..,..,.      2-80    »...       2-91 


28iiO,C*0*  or  C*Sn*CH» ....     208 


100-00    100-00 


»9-95 


( 


ft   wat  lined  at  100°,  j3   at  160*.     The  mean  of  these  mtwljwa  pwm  for  ck 

inlijrdroui  mU,  StiO<x6d'44;  oxalic  acid  »34*51.  f 

b.  Acid  SttU.  —  Aqueous  oxalic  aeidt  after  bein^  digevtad  with  tio 
(fu/.  ivp*),  taiites  rougbj  b till  reddens  JitmuSj  and  yields  prifoialiocrystAlif 


STANNIC  OXALATE, 
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bt  when   the   eolution  13  evaporated  to  dryiiessi  a  liomy  mass,  whoso 
aqueous  solutiou  iorms  a  copioutii  precipitato  with  the  alkalis.  (Bergmau.) 

Stannic  Ojratate.^-Btd^jimo  oxide  dissolves  readily  in  oxalic  acid 
(Bergman.)  —  T  Recently  precipitated  stannic  oxide  (obtained  !>y  preci- 
pitating tlic  chloride  with  gulphate  of  soda)  dissolves  readily  in  a  warm 
solution  of  o\:ilic  acid*  A  solution  nearly  saturated  with  stannic  oxide 
' — which,  a^  well  ns  the  perfectly  saturated  solution,  turns  blue  on  expoijuro 
to  snnehiiie  evt^ii  if  the  air  he  excluded,  but  becomes  colourless  again  in  the 
dark — yieMij  on  evaporation,  gliiniug  wbite  lamint©  containing  variable 
quantitie^^  of  slanuic  oxide,  and  becoming,  by  repeated  crystal lization,  con- 
tinually poorer  in  that  suhstauc*,  till  at  lengtli  pure  oxalic  acid  cryatallizes 
out  in  fliittened  prisms. — Tbesohition  saturated  with  stannic  oxide  iseoine- 
wbat  milky,  and  yields,  wben  evaporated,  not  crystals^  but  a  colourless  jelly 
which  dries  up  to  gammy  fi-agments.  The  dried  salt  yields  bytTituration 
a  wbit^powdt^r  sokiblc  in  water;  its  composition  is  not  constant,  the  amount 
of  itannic  oxide  varying  between  72  and  80  per  cent.  When  treated  with 
a  small  quantity  of  cold  water,  it  becomes  continually  more  basic. 

Tlic  solution  of  stannic  oxide  in  oxalic  acid  yields  with  the  sulphates, 
liydrocblorates,  nitrates,  &c*,  of  tlie  alkalis,  a  white  precipitate  of 
bydrated  stannic  oxalate,  soluble  in  water.  Oxalate  of  ammDniii  produces  no 
ljreci]iitntc.  Sulphuric,  nitric,  and  bydrocbloric  acid  at  ordinary  tempent- 
tares  produced  tbe  Kime  precipitate,  eolublo  in  water  and  in  exci'ss  of 
hydrochloric  or  sulphuric  acid. — Ammonia  forms  the  same  precipitate, 
eoluble  in  water  and  in  exceas  of  aranionia.  From  tbe  ammoniiical 
solution  the  precipitate  separates  again  after  a  while,  but  is  then  no 
longer  soluble  in  ammonia,  though  still  soluble  in  water,  in  which 
liowever  it  likewise  becomes  iurioluble,  after  remaining  for  f»ome  time  in 
contact  with  the  animoniacal  liquid.  The  fixed  alkalis  and  alkaline 
carbonates  also  form  white  precipitates,  soluble  in  water  immediately 
after  precipitation,  but  becoming  insoluble  after  remain iog  for  some  time 
in  the  liquid  or  being  heated  with  ifc.  All  these  soluble  precipitates  dry 
up  at  100^,  forming  gummy  fragments,  which  are  afterwards  nearly 
iusolnble  in  water,  that  liquid  merely  extracting  a  little  oxalic  acid  from 
tbeni.  and  a  trace  of  stannic  oxide.  At  a  red  beat,  they  leave  a  small 
quantity  of  charcoal,  and  when  that  is  burnt  away,  a  residue  of  light 
yellow  stannic  oxide.    They  all  appear  to  have  the  same  composition,  vii£«: 

llausmann  &.  Lofvctithal. 
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l2SnO*.... »,.......     900  ....  83-33 

C0« , 72  ....   6-67 

12  HO  ...., , 108  ....  1000 


a, 
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83*28 
6'7S 
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12SivOa,C<0*  +  12Aq 
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10000 100*00 


lOO'OO 


a  w&s  piTcipitiited  bf  chloride  of  ammoaiam ;  b  by  cold  nitric  acid,  (llatismann 
&  LdwenthaU; 

Ammonio-itannota  Oxalate, —  Obtained  by  dissolving  stannous  oxa- 
late in  a  boiling  concentrated  solution  of  oxalate  of  ammonia,  and  mixing 
the  solution  when  cold  with  alcohol.  It  then,  after  some  time,  deposits 
the  double  salt  in  stellate  groups  of  needles  which  effloresce  in  the  air, 
are  insoluble  in  alcohol,  and  have  a  xcry  sweet  ta.ste.  The  concentrated 
8«>hition,  wben  left  to  itself  for  some  timej  deposits  stannous  oxalato, 
(Hauaoianu  &  LowcnthaL) 
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Hiosmimn  Ac  1 

SoO    „ 68     ...     38*8(i     ,     38*00 

NH*0    , 26     ....     U'SiJ la*60 

C*0*  ,.^ ^,...,,„     72     .„,    41-U 4052 

HO .._ ,,       9     ....      514     ........      5*88 

C«Sn(NH*jO«  +  Aq     175     ....  100*00     lOOOO 

Til  is  soli  19  Lsomorpliotts  witli  the  poiDasiam-salt  (iV*)'  ^^  foBesiol 

4letoiiii.t€»  wbon  heated.  (Bouquet) 

PotaMio-staunouit  Oxahite,  —  1.  Obtainetl  by  disaohMng  reoently  pre- 
cipitated  a  tan  EQ  us   oxalate  in    m   hot   con  cent  rated   solution  of  oeatnl 
oxaliito  of  potash.     Purified  by  rerry^talli station.  (Hau^mann  A  Lowta- 
thaL) — 2.  By  treating  acid  oxalate   of  potash  with  a  Itir^e  exc^si  of 
staitnous  oxido,  —  Tnifisparent,  colon rlessj  pmniatie  crystal*  wlii<5li  di*- 
fiolve  rea4ily  in  hot  waiter,  leas  readily  in  cold  water,  ana  are  iuiolableiB 
alcohol.    (llausmann  &  Low.) — Bimqaet's  salt  forms  large   eolourl^ies    4 
crystals,  which  dissolve  readily  in  cola  water,  forming  a  solution  whifh   I 
becomes  milky  after  a  whilCj  and  decomposes  quickly  when  boiled,  yield-    " 
log  first  a  white  gelatinous,  aud  afterwards  a  black  precipitate.  (Booquet,) 
—  The  salt  has  a  strong  sweet  tastCi  but  leaver  a  bitter  after-ta«t6.    It 
reddens  Ittmui?^  and  is  not  decomposed  when  heated  to  100^  ia  oonUet 
with  the  air.  {Hausmana  &  Ld  wen  thai.) 

HausmaDxi  &  LUwcoUiftl. 

&iO    ...•,.,..>... 680     ....    34*66    ^....    3468 

KO.. 47-2    ....     2405     ........     24 '35 

CH)* 720     ....    3670    .... ....     36-30 

HO 90      ...      4-59     4-67 

C^SiiKO'^-t-Aq    .„,  196-2     ....   10000 lOOOO 

Sodio-stannic  Oxalate,  —  Prepared  like  the  potassiiim*«iU,  wbiell  it 
resembles  in  it^  properties.  (Hausmann  and  Loweuthal.)  Aubydrotttftol 
orystallizable.  (Bouquet*)  T 

Oxalate  nf  Ltad^ -^  a.  Basic,  —  Obtained  in  the  form  of  m  wliito 
powder,  by  precipitating  an  aqueous  solution  of  irit^acetiLto  of  lead  wilb 
normal  oxalate  of  ammonia,  or  by  boiling  the  normal  oxalate  of  \mii 
with  the  aqueous  solution  of  the  trisacetate  (which  is  thereby  oonreried 
into  the  normal  acetate), — and  in  white  shining  laminco,  soft  to  tJiP 
toncli,  by  mixing  a  boiling  solution  of  oxamide  with  nitrate  or  acetate  of 
lead,  and  then  with  a  Fmall  quantity  of  ammonia.  — When  exposed  to 
the  air,  it  absorbs  carbonic  acid,  and  is  resolved  into  a  mixture  of  csl^ 
boniite  and  normal  oxalate  of  lead.  Acetic  acid  diasolves  out  the  exwai 
of  oxide  of  load;  so  docii  a  boiling  solution  of  nitrate  of  leail,  being  iljelf 
thereby  converted  into  a  baatc  nitrate.  (Felouze,  Ann.  Chim*  Pk^§,  79, 
|04i  altfo  Ann,  P/tartn.  42,  20G;  also  J.  pr,  Chtm,  25,  487.) 

PcloiLze« 

6  PbO    „     672    ....     9032    00  5 

c«a«  *......«.„„.«*      n    ....      l>-68    ^ —      9  S 

4PhO  +  C*Pb^0«  ....    741    ....  lOOOO    1000 

K  KcrmnL  —  Precipitated  in  the  form  of  a  white  powder  bjr  l_,_^ 
oxalie  9m^  to  any  solution  of  a  lead-salt.  (Bergman.)  May  alio  ^ 
obtained  in  needlos.  (Berzeliu^,  ZrMr6.)  —  When  oautiouMly  ||oat4«d  in  i 
retort,  it  givea  ofi  oarbonio  acid  mixed  with  a  smaller  quantity  of  oattpoaio 
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oxide,  and  leavers  euboxide  of  leiid.  (Biilong,  Bou&dnjcjaQU,  Pelouze  V,107.) 
The  decjimpositicm  takes  place  at  300",  and  yields  ctmtiimally  3  vol 
carbonic  acid  gaa  to  1  vol.  carbonic  oxide  j  towards  the  otid  only,  if  the  licAt 
bo  raised  somewhat  abore  300^  to  complele  tlio  decomposition,  the  pro- 
portion of  carbonic  acid  becomes  somewhat  greater  (Pelouzo): 

C^Pb'O'*  =  Pb^O  +  3C0*  -f-  CO. 
A  miituro  of  the  dry  salt  with  pieces  of  potassium  detonates  violently 
below  the  temperature  at  which  the  lead-salt  alone  is  decomposed ;  the 
tube,  which  h  broken  by  the  explosioii,  is  afterwards  found  to  contain 
lead  and  potasb,  but  no  charcoal  (Serullas,  J.  Phann,  12,  575.)  —  The 
salt  is  insolnble  in  water,  bat  dis?5olve^  sparingly  in  aqueous  oxalic  acid 
(Bwrgman);  it  is  insoluble  in  acetic  acid.  {Vaucjuelin.)  It  dissolves  in 
warm  aqueous  sal-ammoniac  (Brett);  alao  in  boiling  nitrate  and  succinate 
of  ammonia,  but  not  in  caustic  ammonia  or  cjirbouate  of  ammonia.  (Witt- 
ftieiiij  Eeperi,  63,  330.)     Soluble  in  nitric  acid. 

"  ^^^^  **'  *'*'***  {Ann.  Chim.  94,  180.)  {Fogg,  47,  199.) 

2PhO     .,., 224     ....     75'«r5        75*46         75-479 

CO     ....,...,_       72     ...,     21^324  24-54         24-521 

C*PbW .,..     296     ....  100000         ZZ       10000         ZZ       100  000 

Omh-nitrate  of  Lrad.  —  a,  Baste. — 4PbO,C*Pb*0»-f-6(PbO,NO*)-|- 
6Aq*  —  When  oxamide  is  boiled  with  a  strong  solution  of  nitrate  of  lead 
mixed  with  ammonia,  this  salt  is  precipitated  during  the  ebullition  in 
white,  ahining,  cry.^talline  grain.s,  which  ninst  he  washed  with  cold  water 
and  dried  in  vacuo.  If  the  boiling  be  too  long  eoutinued,  and  the  liquid 
still  coutainij  neutral  nitrate  of  lead  (which  thereby  becomes  bibasic,) 
the  salt  is  converted  into  the  following  salt  6.  The  salt  a  is  likewise 
formed  when  basic  oxalate  of  lead  is  boiled  with  a  aolntion  of  nitrrite  of 
lea4  in  a  double  quantity  of  water,  the  ebullition  being  stopped  before 

tB  salt  a  is  converted  into  b,  (PelouKe,  Ann.  Chlm,  Phy$.  70»  104.) 
h,  A^orm«^.  — CTb*0''-h2{PbO,NO*)  +  4Aq.— Discovf-rcd  by  Johuflfon, 
kil.  Maff,  J.  13,  2.j;  M  Br,  Arch,  15.  ICG,)  aiul  by  Uiijarditi  {InMtitut,  1839, 
Jatniary;  iilso /.  ;>r,  Chtm.  15»  308,)  ^~  ^^  Forme*!  by  adding  a  solution  of 
normal  acetate  of  lead  to  a  mixture  of  dilut'j  oxalic  acid  with  a  large 
qiiarntity  of  nitric  acid,  —  or  dilute  oxalic  acid  to  a  mixture  of  a  dilute 
eolation  of  normal  acetate  of  load  and  a  large  quautity  of  nitric  arid; 
or  by  mixing  lead- vinegar  with  a  large  quantity  of  nitric  acid,  and 
elowly  adiling  dilute  oxalic  acid.  The  double  salt  is  then  precipitated 
after  a  while  in  shinin"^  laminEc,  the  precipitfition  becoming  slower  as  the 
qoantity  of  oxalic  acid  in  the  liquid  dimiuiishes,  (Jcdinston.)  —  2.  The 
salt  likewise  sepirates  from  a  solution  f»f  oxalate  of  lead  in  wann  dilute 
nitric  actd,  (Dujardin.)^ — 3.  It  h  also  formed  by  boiling  normal  oxalate 
of  lead  with  a  strong  solution  of  the  nitrate.  (Pelouze.)  The  crystals 
must  not  be  washed  with  water.  (Jobnwlon.)  — White,  nacreou.s,  six- 
eided  laminie,  whose  faces  are  longitudinally  striatcil,  or  long  needles 
(Johnatou);  oblique  rhombic  prisms  (Miller);  rhombic  tables  (Dujardin); 
hezAgonal  tables  (Pelouze). 


4  PbO  ,,,„ 

Cryttalthfd. 

448     „ 

108     . 

72    » 

3d     „ 

»     67^47     .. 
..     16*27 
.     10'84 
..      5-42        , 

JohafltDn. 
....     67-28 

2  NO*  

("'0»_... 

4  no 

- """ 

...      &'2$ 

O'PbW  +  2(Ph0,N0*)  +  4Aq  664     ...  100-00 
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The  salt  loses  Dotbing  at  100^,  but  gives  off  5'58  per  cent  of 
towards  260^;  at  a  tern perat ore  somewhat  below  300°,  h  eTolves 
fumes  ami  leaves  carbonato  of  lead,  wbicb  at  a  higher  tempenit 
converted  into  tbe  oxide*  (Jobiistoii.  Dujardin.)  It  is  decomposed  hj  ' 
tbe  decomposition  taking  place  with  peculiar  faciUty  if  the  salt  has  n* 
previously  dried  at  1  <J0^.  Boiling  water  dissolves  out  nearly  all  the 
of  lead,  leaving  52*3;j  per  c^nt  of  a  mix  tore  of  oxalate  of  lead  and  i 
<|uautity  of  undeeoinpoeed  double  salt.  (Johnston^)  Cold  water  decom- 
poses tlio  Kilt  slowly,  boilhif^  water  quickly.  (Pelouze.)  Tlie  salt  dis- 
eolves  in  warm  nitric  acid,  and  separates  again  on  cooling.   (Dujardin,) 

Potamo-plumhic  Oxalate, — Acid  oxalate  of  potash  digcfitcd  wjtk 
liyd rated  oxide  of  lead,  dissolves  a  small  portion  of  it,  and  yields  ^mall 
nocdlea  which  are  penaauent  in  tlie  air^  but  are  decomposed  by  allaJin 
(WenzeL) 

Plumho<Jiromic  ar^/afr  — 3(PL0,C-0')  +  Cr*0»3C'0^+  15Aq[=C'=W 
Cr*,0**+15  Aq.]— A  sohition  of  blue  potaflsio-chromic  oxalate  form* 
with  nornml  acetate  of  lead,  a  bluish  grey  precipitate,  which  ilocs  mi 
lose  weight  at  100^;  while  still  nioiyt,  it  dts^olvoM  in  boiHug  chTumic 
oxalate^  but  separates  again  unchanged  ou  cooliug.   (Berlin.) 

Feri^am  Oxalate.  —  a.  NommL  Found  in  brown  coal  strata  in  the 
form  of  Utivihohiiite  or  Inm-jrsiti ;  yelloWj  of  sp.  gr.  2'13;  rarely  ia 
capillary  crystals;  gonoraliy  in  crude  maij^ert  of  fibrous,  grnnuUr,  or 
compact  texture,  somewhat  liarder  tlian  gyp^uin*  ^Breithaupt,  6'iY^.  7*i 
426)  Mariano  de  Rivero  and  Vauquolin,  Ann.  Ckivu  Fkys,  18,  207; 
aUstr.  .SchiiK  33.  426.) 

Frrpamtkm.  Iron  dissolvea  in  aqueous  oxalic  acid,  with  cvolutioo 
of  hydrogen,  forming  at  fir^st  an  acid  salt;  hut  as  the  acid  becomes  further 
saturated  w-ith  ferrous  oxide,  the  normal  salt  is  precipitated.  (Berxclias, 
Lthrh  )  — 2.  The  salt  \^  vdm  obtained  by  precipitating  green  vitriol  wttL 
oxalic  «cid,  {A,  Vogeh  */.  pr,  Chem.  6,  33y.)     The  iron  is  almost  wMlv 

Jjrecifiitated;  if  the  filtrate  be  aftcrwnrds  evaporated,  the  last  portioattof 
errotts  oxalate  settle  down,  and  tlie  liquid  liltcred  therefrom  oooUinf 
nothing  hut  sulphuric  acid  and  a  trace  of  iron.  (A.  VogeL)  —  3.  By  pre- 
cipitating green  vitriol  with  normal  oxalate  of  potash.  (RammcUbcri^, 
Foffg.  40,  2s3;  53,  633;  (IS,  276).  — 4,  When  a  solution  of  ferric  oxaUte 
in  nqneous  oxalic  acid  is  exposed  to  the  sun,  carbonic  acid  is  evolved, 
and  ferrous  oxalate  precipitated.  (Duberoiner^  SdkW^  62^  90.)  MVeraoir 
calU  this  prccipitotc^  Lichtftumboldite. 

Prepared  by   (2)   it  is  a   yellow  powder  (A.  Vogel);  hj  (4): 
lemon-yellow  shining  crystals.  (Dobereiner.) 

Nattpe,  Rammelsb.  TfttiqiitUB, 

2FeO.., 72  ...  42*11  ,. 4113     &3-86 

C^O« „..„  72  ....  42-11  42-40 

3  HO .* 27  .„.  1578 16-47 


C^Fc^Cy  +  SAq .......  171     ....   100-00     lOO'OO 


ArtifidaL 

2F«0 72 

C«0».«. „ 72 

4  HO  ,. 36 


Rammelsb.  (3). 
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The  salt,  "when  ignited  in  a  retort  after  thorough  drying,  is  for  the 
most  part  resolved  into  watcr^  carbonic  arid^  carbonic  oxide,  and  a  niixtiiro 
of  ferroso-ferric  oxiile  witli  iron  containing  a  i^mali  quantity  of  cbarcoaL 
According  to  Magnus  {Fo<jg,  3,  88),  the  residue  consists  of  metallic 
iron.  The  ealt  obtained  ly  (4)  gives  of!' at  first  2l*(J  per  cent  of  water, 
then  a  mixture  of  2  vol,  carbonic  oxido  and  3  voL  carlmnic  acid  gas,  and 
leaves  39  per  cent  of  a  greyish  black  pyropboric  powder,  consisting  uf 
ferrous  oxide  and  carliido  of  iron,  which  when  strongly  ignited  in  a 
retort,  gives  off  cjirbooic  oxide,  and  is  converted  into  a  mixture  of  iron 
and  ferroua  oxide.  {  Dsibcreiner,  8clm,  62,  OIL  )  —  Cnrbonic  acid  and 
carbonic  oxide  are  evolved,  and  the  residue  consists  of  ferrorsoferric  oxide, 
which  disijolvea  in  hydrocbloric  acid  without  evolution  of  hydrogen,  in 
aqna-regia  without  leaving  any  carbonaceous  residue,  and  docs  not 
diminish  in  weight  by  ignition  m  the  air  (Bottger,  Bekriif/r^j  2,43.)  — 
The  salt  (3)  leaves  41*83  percent  of  rcsiduCj  which,  when  ignited  in  the 
air,  yields  a  t[uantity  of  ferric  oxide  amounting  to  44*31  p.c.  of  the  saltj 
and  a  quantity  of  carbonic  acid  correapontling  to  0  33  per  cent  of  carbon. 
But  100  jtt?i.  of  the  salt  contain  311 1  iron;  and  deducting  this  quantity 
of  iron  and  the  0*30  carbon  from  the  41  83  p,c.  of  residue,  tliero 
remains  10- 39  for  the  quantity  of  oxygen  therein. ^ —  The  residue,  there- 
fore, neglecting  the  0"33  p.e.  carbtiu,  la  Berthier*s  ferroso-fcrric  oxide 
Fe*0'  (V,  190):  for,  10-3!>  (oxygen)  :  31'11  (iron)  =  7  .  8  :  167  (and 
6  *  28=168.)  — Lastly,  since  luO  pts,  of  the  salt  contain  13-33  pts. 
earbon  and  35'5G  oxygen  (besides  that  of  the  water),  and  0  33  pt.  of 
the  carbon  and  10'30  of  the  oxygen  remain  in  the  rcisidue,  it  follows  that 
13  pts.  of  carbon  and  25  17  of  oxygen  have  been  evolved,  doubtless  as  a 
mixture  of  about  5  vol.  carbonic  oxide  and  4  vol*  carbonic  acid  [or  more 
exactly  10  :  9],     Raninielsberg* 

An  aqueous  solution  of  carbonate  of  potash  or  eoda  abstracta  the 
oxalic  acid  from  the  native  ealt;  ammonia  also  produces  this  effect  witli 
peculiar  facility  (Rivcro  &  Vauquelin);  caustic  potash  and  carbonate  of 
potash  decompose  ibc  artificial  salt  in  a  similar  manner.  (A,  Vogel.)  The 
ealt  boiled  with  aqueous  phosphate  of  soda  produces  oxalate  of  sida  and 
ferrous  phosphate. — Tlie  native  salt  is  insoluble  in  water  (Rivero  & 
Vaiiqueliu);  the  artificial  salt  is  scarcely  soluble  in  cold  water,  and 
dissolves  very  sparingly  in  boiling  water.  (A.  Voi^^eL)  It  is  insoluble  in 
oil  of  vitriol,  but  dissulves  in  warm  dilute  sulpliuric  acid,  which  again 
deposits  the  ligbt  yellow  powder  when  evaporated.  It  dissolves  in  cold 
concentrated  hydrochloric  acid,  is  t-carcely  soluble  in  cold  aqueous  oxalic 
acid,  and  dissolves  but  sparingly  in  the  boiling  acid.  (A.  Vogeb) 

6,  Jcid  Salt  ^  —  Iron  immersed  for  some  time  in  aquctnis  oxalic  acid, 
eliminates  hydrogen,  and  forms  a  sweet,  astringent  liquid  which  dcpo.^it8 
ycllow-greeu  acid  prism?,  efflorescing  when  heated,  and  duily  soluble  in 
water.  (Bergman,)  —  This  does  not  agree  with  the  above  statement  by 
Vogel,  respecting  the  slight  solubility  of  the  normal  i?alt  in  oxalic  acid. 
The  discrepancy  may  perhaps  bo  reconciled  by  Berthier'a  observation, 
that  an  aqueous  solution  of  acid  ferric  oxalate  dissolves  a  large  quantity 
of  ferrous-oxaJate;  so  that  Bergman's  crystals  perhaps  consiet  of  ferroao- 
ferric  oxalate,  —  at  supposition  agrcetug,  indeed,  with  Barrcswil's  sugges* 
tion  that  the  green  oxaiate  of  iron  is  a  fcrroso-ferric  salt. 

Ferric  Oralale.  n.  Normal.  —  Obtainnd  by  treating  bydrated  ferric 
oxide  with  oxalic  acid  not  in  excess  (Bergman),  or  by  treating  a  ferric 
6alt  with  an  alkaline  oxalatu  not  in  excess,  which  slowly  forms  a  preci- 


158 


ETHYLENE!  OXYGEN-NUCLEUS  C*H''0«. 


pitate.  {Buchok,iV,  Geld.  2»  678,) — Lemon-yellow  powder, nearljr  iniolntU 
m  water,  and  separating  in  the  form  of  an  ochre  when  boUed  wiUi  watfr* 
h.  Add,  —  The  salt  a  distiolvea  in  aqiieoua  oxalic  acid,  (Laiigicr) 
The  acid  eolution  reniiuiiB  unaltered  in  tli^  dark*  even  at  100^;  bnt  ia 
eolutioD,  or  more  slowly  m  ordinary  daylight,  it  toma  greenish  yellow, 
continually  gives  ofl'  carbonic  acid,  and  depotsita  crystalB  of  ferroui  oxalate, 
till  all  the  iron  i^  converted  into  that  salt^  and  the  liquid  k  deeoloriied 
(Bohereinor,  Schw.  62,  W)  i 

The  acid  solution  is  capable  of  dissolving  a  largo  quantity  of  nuingwioai 
or  ferrous  oxalate.   (Berthier,  Ann.  Chim,  Fhys,  50,  89.) 

Ammonio- ferric  (Jxafaie.  —  The  green  solution  of  hydrated  ferric 
oxide  in  wann  aqaeoHs  acid  oxalate  of  ammonia  yields,  on  cooling,  imsll 
6li«rhtly  rhomhic  octuhe<iron8.  The  salt,  when  exposed  to  light,  turoi 
yellowish  by  formation  of  ferrous  oxalate;  this  change  is  especially  qaick 
111  the  powder,  tbo  greenish  white  colour  of  which  changes  alsioil 
instantly  to  ochrc-yellow  in  sunshine;  the  aqueous  solution  also,  wbea 
exposed  to  sunshine,  gives  off  carbuuic  ncid,  becomes  decoloriEed»  and 
deposits  ferrous  oxalate  in  the  form  of  a  yellow  powder.  The  alt 
dissolves  in  I'l  pt.  of  water  at  20°^  and  in  0'79  pt,  of  boiling  water, 

Oiyttalliud,  Buuj. 

3  NH> 51  ....  13-64 

F^O*    80  ..„     21  38 2100 

sew....... 216  ....  67*?6    ........     57-8a 

a  HO  «7  ....  7*22 


374 


100*00 


C«(3NH*,F€^0 

%  Calculation  according  to  Raminelslierg. 
3NH*0 „ 78     ....     18  22 

Fr-Oa    .„ „       go     „..     18-71 

3C^0« flO     ....     50^6 

6  HO „.. „ U     ...     13  61 


Rammebberf. 
17*48  18  10 


C"(3Nll\Fe-)0«  +  6Aq...   428     ...  lUOOO 

Bufty't  ntift1yfii«  Knd  the  correspcmdin^  cnlculation  cizinot  refer  to  the 
ialt«  liiice  thejr  do  not  Ld elude  the  w^Ut  of  crj&t&lliifttbn.  (Rajaaclfberg.;  % 

Patauio-fernc  Oxalatt. —  1.  Obtained  by  dltisolviug  hydrated  ferrli 
^nide  to  saturation  in  solution  of  jgalt  of  sorrel,  then  filtering  and  cooling* 
(Wenzel,  Ytrwandtickaft^  318;  Bussy,  Grab  am.)  It  is  the  fortnatioQ  of 
%kk\B  soluble  salt  which  renders  ealt  of  j^orrel  useful  in  removing  roM- 
ipots.  —  2.  A  mixture  of  aqueous  sesquichloride  of  iron  and  ncirtnat 
oxalate  of  potash,  detiosits  at  Bre«t  the  yellow  pulverulent  ferric  oxalate 
afterwards  the  double  salt.  (Buehoh,  A'.  GM.  9,  679.) — Dark  gn« 
rliomboVdal  cryistala.  (Wenzel.)  Small^  apple-green,  flat»  four-aiiU 
pri8mS|  with  dihedral  summits,  uud  having  a  sweet,  slightly  ferriigtooM 
taste.  (Bucholz.)  Large,  emerald -green  crystals,  having  ao  a9tn«gBDL 
aomewhat  sweetish  taste  (Busiy.)  Apple-green  lamima.  (OxmhiBbj 
The  crystals  are  modified  rhombic  pristmi  nelon^ng  to  ih%  oF" 
prismatic  .system  {RiiinincUbcrg,  Fogg*  93,44.; — 1  hey  efflorcae«  i 
air,  and,  whetlicr  iu  tho  free  sliitOj  or  in  the  state  of  aqueous  solution 
decomposed  by  light  in  the  same  manner  as  the  ammonia  double 
(Bussy.)  They  elBorcace  only  in  very  dry  air,  bccctming  browa  ttti 
otMmne.    (Graliam.)     At  \m%  tLey  give  off  H  12  per  oeot  of 


I 
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luaay);  10  50  p,o.  (Grab am);  and  are  partial Ij  dec om posed  at  l$Q\ 
(Graham.)  TLe  salt  l>egirifi  tu  deeonipose  at  300%  and  is  ccm verted,  with 
evolution  of  carbouic  acid,  into  a  yellow  powder,  wliidi  appears  to  be  a 
mixture  of  oxalate  of  potn^b  and  ferrous  oxalate^  inai^mucii  as  it  dissolves 
in  water^  at  firsts  bat  goon  aflorwarda  deposits  ferrous  oxalate,  while 
pota«8lo-ferric  oxalate  remains  in  ^dutiou.  (Hua^y.)  —  The  cry&tals  dis- 
solve in  14*3  pts,  of  cold  and  4  pt«.  of  boiling  water,  forming  a  green 
fiolution  (pale  yellow-green,  according  to  Bncholz)  which  reddens  litmus 
(Bnssy) ; 

Ctyttalbzed. 
8K0_ „.  141*6 

Fe»0«  «... ....«     §0*0 

3C*0»    .^ 21  SO 

6  HO 540 


Bussy* 

Gruhatfi. 

Ramnielsberg. 

28-80     „ 

..     28^62     . 

„,     29-07     „. 

.    27*97  .«.  26-94 

U'27    M 

»     1600     . 

...     1613     ... 

.     16*06  ....  16*19 

4394     „ 

.. 

...     43*74 

10-99     .. 

..   n-12   . 

...     10-56 

CW|L'FeiO«    491*6     „»  lOO'WO 


9^60 


Mitcberlich  [Fogg,  43,  12G),  mentions  a  similar  double  salt^  in  wbicli 
however  the  oxygen  of  the  ferric  oxide  amounts  to  three  tiraea  tbut  of 
the  potaiih,  and  wbich,  when  ignited,  leaves  a  compound  of  ferric  oxido 
and  potash  free  from  carbonic  acid.  —  The  solution  of  ferric  oxide  in 
hyperacid  oxalate  of  potash  dries  up  by  evaporation  to  a  brown  gum. 
(6roft,  Phil  Mag.  J,  21,  200.) 

Sodio-ftrrk  Oxaiate.  —  The  solution  of  hydrated  ferric  oxide  in 
aqueous  acid  oxalate  of  soda,  yields  large,  emerald-green  cryetak,  which 
give  of  12  2  p.c.  water  at  ,300*^.  (Buesy.}  The  crystals  belong  to  the 
ob!t(]ue  prismatic  eystemj  but  are  not  isomorphone  with  the  potash-salt; 
they  are  rhombic  or  rhomboYdal  tables  having  their  edges  truncated  and 
beveUed.  (Rammelsberg.)  They  give  off  4  At,  water  at  100^,  retaining 
6  At.  (Graham.)  The  dry  salt  decomposes  at  300",  just  like  the 
potassio- ferric  salt.  (Bussy.)  It  dissolves  in  2  pta.  of  water  at  20%  and 
in  O'O  pt,  of  boiling  water*  (Bussy,) 

Cak'ulatlon^  according  to  Biissy.  fiiMfy. 

aNaO 93-6     ....     21'10  .......     20-97 

FcW„ ^,,.™«...       80*0     ....     IB -04 17-33 

3  C^O«  »...„«.„„ 2160     ....     48  69 

6  HO 540     ....     1217  ........     12-20 


C^^Na^Fe^O**  +  6Aq*.„     443 '6 


10000 


CalcoUtiofii  acoordtng  to  Graham.  Gruhiim. 

3  NaO  ...*.„ 93-6     ....     19*52  „     19-66 

Fe^O»  „..,«. 80*0     ....     16-68 16*56 

3  OO^    „ ........     216*0     45*03  ... 4551 

10  HO .....«, 90*0     ...     18*77 18*27 

CHNa»Fe3O2<+10Aq       479*6     ....  100*00  , lOO'OO 

Colcuktion,  according  to  Raaamelaberg.  Kammekberg. 

3  NaO .„...,       93*6     ...     19*B7  ........     1919 

FeS03.._ .,.^....       80*0     ....     17*02  ^ 17*12 

3  C^O*. «. 216"0     45*90  46*44 

9  HO 81*0     ....     17-21 


C"N«^Fe?0M  +  9Aq  ..    470*6 


lOOOO 


Bar^to-fernc  Ojra/afe. -- C"Ba"Fe'0»*  -f  7Aq.  and  -h  21  Aq.  —  Pre- 
Piled  by  precipitating  ammouio-ferric  oxalate  wUh  chloride  of  bariuiiii 
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and  purifying  tlie  precipitate  by  crystallization  from  liot  water.  Gre>efi»«li 
yellow  needl(?s  having  a  silky  lustro.  Both  in  the  <lry  state  and  iu  their 
aqueous  solution^  they  are  decomposed  hy  suiishtno^  with  evolution  of 
carbonic  acid.  Ammonia,  potash  and  soda  abstract  the  acid  from  the 
ferric  oxide,  and  separate  tbat  oxide  together  with  oxalat-e  of  baryfek 
The  crystals  are  scarcely  soluble  in  cold  water,  but  dissolve  in  30  parts  uf 
belling  water.  (Rees  Reece.) 

Sironlio-f€rnc  Oxalate.  —  C^SrTe^O"  -|-  \Hki\.  —  Similar  to  tlii 
b&ryta-fialt  (Recce.) 

Calcio'/rrric  Oxalate,  —  Similar  in  composition;  but  its  amoant  of 
water  cannot  bo  ascertained^  because  it  does  not  crystallire.  In  olli« 
respects  it  exhibits  similar  relutioiifj  to  the  barytn-salt.  In  condeoiieQoi 
of  the  formation  of  this  somewhat  soluble  suit,  lime  is  not  preeipiUUed 
by  oxalic  acid  from  it«  acid  solutions  wlircU  likewise  contain  ferric  oxidf, 
unless  imleed  tlie  solution  be  biglily  con  centra  ted,  and  even  then  the  pn^ 
ciiutation  is  imperfect;  to  obtain  couiplete  precipitation,  it  is  nercsstry  K  j 
adopt  the  process  recommended  in  the  case  of  calcio-chromic  oxauif  \ 
(p.  142).   (Recce.) 

Cobaltoii4  Oxalate,  a  Basic. — Obtained  by  tlie  action  of  potash  oa  tlil 
normal  salt  diffused  in  water,  which  has  been  thoroughly  freed  from  air  bf 
boiling  and  then  cooled  in  a  close  vesseL  The  product  is  a  blue  salt,  wbicb 
remains  bliio  even  when  treated  with  a  very  lar^e  excess  of  potiishi  not 
teing  thereby  dcprivotl  of  the  whole  of  its  oxalic  acid  until  it  is  healed;  it 
is  then  rapidly  converted  into  the  rod  bydrated  protoxide.  By  washing  tbe 
preciplLite  with  tborou^^dily  boiled  water  out  of  contact  of  air,  presfring  it 
between  paper,  and  drying  in  vacuo,  the  salt  is  obtained  in  the  former 
a  bluish  green  powder  winch,  when  igniteil  in  close  vessels,  give«  off  water 
and  carbonic  acid,  and  leaves  a  luixtnro  of  metal  and  protoxide. 
(Winckelblech,  Ann,  rharm.  13,  158,) 

Wmckelblech- 

6CoO... 225     ..,.     67*57 67'35 

C*0«.. 72     ...,     21-62     2208 

4  HO 36  10  81     ., ,    ,     10-37 

4CoO»C*CoSO«+4Aq..„     ^33    ....  100  00     lOO'OO 

h,  yormaL — Fonncd  by  the  action  of  cold  aqueous  oxalic  ockI  ( 
metallic  cobalt  (Berguiuu);  precipitated  on  mixing  other  dissolved  cuhtl^ 
salts  with  oxalic  acid  or  oxalate  of  potasli.  It  is  best  obtained  hf 
digesting  carbonate  of  cobalt  with  excess  of  afjueous  oxalic  acid,  whi« 
diesolves  but  little  of  the  oxalate  of  cobalt »  but  removes  any  ferric  oxilt] 
that  may  he  present.  (Langler.)  Rose  colon  red  powder  which  doc*  90* 
redden  fitmus.  —The  air-dried  salt  is  CoO,C=0^  +  2Aq.  (=  OCoH)»-f 
4Aq.),  and  may  be  completely  freed  from  water  by  carefully  heating;  bt 
when  further  heated  in  tbe  air,  it  takes  fire  and  leiive«  cobultic  [cobAltoi 
cobaltic]  oxalate.  The  air-dried  salt,  when  heated  to  redne.Sja  oat 
contact  of  air,  is  resolved  into  ir^57  per  cent  of  water,  47'57 
acid,  and  32'8G  metallic  cobalt.  (Dobcreiuer,  ^SV/t*/'.  28,  101.)  —  Tl 
is  nearly  insohible  in  water  and  in  aqueous  oxalic  acid;  acoortli 
Winckclblech,  it  retjniros  40,000  pis.  of  boiling  aqueous  oxalic 
tli^Mdve  it.  Ill  aqueouij  ammonia  it  dissolves  with  tolcnible  fii^ilslj^ 
^till  more  readily  in  carbunate  of  ammonia.  It  likewise  dieeolTi 
^eli^dit  amount  iu  hot  aqueous  fiulfihate^  hydrochbrate,  nitrate  or  i 
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Fammonia,  impartm^  a  light  rod  colour  to  tlie  liijuiJ,  aud  separatiDg  out 
again  on  cooling.  (Wittijtein,  RepcrL  57,  35). 

Ddhereiner.      Wlnckelblech. 

I 2CoO 75     ....     40*99     41-77     4122 

^K  CW..... 72     ..„     39'34     39*59 

^^         4  HO   ., 36    ....     19'67     «     19  57    1962 


C^Co"OH4Aq. 183     ...,  lOO'OO 100-13 


CohaUaso-cohaUic  Oxalate.  —  Aqueoua  oxalic  acid  placed  in  contact 
with  bydiuled  aesqiiioxidc  of  col*aU,  yields  a  dark  green  sohitlun  of  tlie 
oob&Uoso^coballcc  ^iiltj  carbonic  acid  being  at  tho  same  time  cvolveiK  and 
a  small  ciuantitj  of  cobaltous  oxulalo  separated  ont;  the  green  solution 
evaporated  under  a  bell- jar  orer  oil  of  vitriol,  yields  dark  green  silky 
needleSi  whicli  easily  redissolvo  in  water  wiib  the  colour  of  aqueous 
manganate  of  potash.  The  solution  slowly  decomposes,  even  below  50^, 
into  carbonic  acid  and  cobnUoas  oxalate;  and  if  it  bo  exposed  to  light, 
the  Kame  decomposition  takes  place  iii  a  few  months  at  ordiiiiiry  temperri- 
tures,  the  cobaltous  salt  then  separating  in  small  crystals.  Sulphuretted 
liydrogen  exerts  but  a  slow  decomposing  action  on  the  green  toiution. 
Potash  added  to  tho  solution  forms  a  brown  precipitate;  carbonate  of 
|>otash^  a  green  precipitate  which  turns  brown  in  the  air,  probably  giving 
oft*  carbonic  acid  at  the  same  time.  Amiuonia  forms  a  brown  precipitate, 
but  ouly  with  strong  eolations.  The  carbonates  of  baryta  anil  lime  do 
not  decompose  the  ealt,  but  merely  remove  the  excess  of  oxalic  acid. 
Hydrochlorate  or  nitrate  of  lime  forms  no  precipitate*  Cyanide  of 
potassium  forms  a  white  precipitatCj  probably  consisting  of  a  correspond- 
ing cyanide.  Ferrocyaiiido  of  potassium  gradually  produces,  especially 
ill  the  acid  solution,  a  blue  precipitate  resembling  Fruasian  blue. 

Co=a».,, , 120-5     45-56 

2  C<0«  .,. Ul-0     54-44 

C«Co30>« 264-5 lOU  00 

=  CoO,C*0*  +  Co^O^^SC^O^,  seeing  thiitp  on  boiling  the  solution,  cohnltous  oiakte  U 
formed,  and  ^  oT  tlie  carbon  cQtitsilneil  in  tlie  oxalic  add  escapes  in  the  furm  of 
.carbonic  nc;d,  (Winckelblcdi). 

RCobaltoui  OxaluU  with  Ammonw.  —  Cobaltous  oxalate  dissolves  with 
colour  in  a<jueous  ammonia,  sparingly  in  a  dilute,  more  copiously  in  a 
6imng  solution,  more  quickly  when  heated;  and  yields  when  evuporuted 
in  an  open  vessel,  red  lamina?,  needles  and  nodules,  which  dissolve  readily 
in  cold,  more  readily  in  hot  water,  and  leave  cobaltic  [cohakoso-cobaltic] 
oxide  when  ignited  in  the  air.  (Laugier).  —  Cobaltous  oxalate  shaken  up 
-with  warm  aqneous  ammonia  in  a  stoppered  bottle,  dissolves  completely  in 
30  times  its  cjuantity  of  that  litptid.  If  the  air  has  access  to  the  liquid, 
and  the  process  u  not  very  f|uickly  performed,  part  of  the  cobalt  se]>aratc3 
in  a  more  highly  oxidized"  state  as  a  dingy  violet  powder,  which  does  not 
dissolve  even  in  a  large  quantity  of  boiling  aqueous  ammonia,  but  merely 
gives  up  oxalic  acid  to  it,  becomes  continually  browner,  and  after  wash- 
ing, gives  ofl' chlorine  with  hydrochloric  acid  and  ammonia  with  potash, 
(Wiuckeiblech).  —  The  amnion iacal  solution  fonns  a  blue  precipitate  with 
potash;  when  evaporated  in  the  air,  it  depn!?its  briglit  red  crystalline 
crusts,  which  dissolve  in  water,  thouf^h  with  separation  of  a  large  quantity 
of  brown  cobaltic  oxide^  forming  a  litjuid  which  yields  with  potash  a  pre- 
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Bd  tnni  vkit«  on  expotfore  to  Ike  air,  t 
ii  •  date  wtme^  melt,  tmni  blue^  mud  jkM  4i»l  fer 
Cttli^lt  In  iMiime.  hmrmg  m  «leel4ifei  Isetrau  Tbit  all 
gihihle  in  cf>ld  w&ti»r.  bat  diMolree  in  mil  ^  ^ 
I  fSft  oC  tbt  flftli  Imfwrtf  to  50  psrta  ol  iimlie  m 
Im  inlt  itJeif  ptmemtuh  Since  tbe  ctyilnlfl  eotttnm  I^M  per  oe^  il 
#eknllo<B*  ouJftte  nnd  47-10  of  bjpoib^tienJ  mkTdrotti  oislic  attd,  tklf 
fcraitkif  prolmMj  grNH'.CHi')  H-  CoO.CW  V  t^Ao.  (Wt^efcriblwti 
Tbe  ioltttioD  6f  tbu  mtt  become  deodUiftMd  ia  n  ww  Biavtai  oa  IM 
idditioQ  of  ammonia,  and  depoMto  nearl?  mil  Ibe  oobali  aa  a  %iu  bnp«t 
powder «  Thin  &«t#te  double  mil  yieUis  hj  ignttfoa,  aamcMiia  aad  tl*M 
per  cent  of  pfitvertitent  metal;  b^ted  witb  potasli,  it  girea  oCaaMMali^ 
wttb  •eparation  of  btoe  protoxide;  it  i«  infoluble  tti  water  mmi  dia<lt<i 
bat  partially  in  ammonia,  CoDl\ii}0  d-l'Tl  per  eeat  of  protaxab  d 
enbaft,  and  32'9(>  p.c.  hypotfa^tical  anhrdroas  oxalia  actd;  iu  fanaika 
probably  tbereforet  3NH\6CoO,  6(XH -K  l8Aq,  (Wifickelbladi),  U 
NH*,  2CoO,  2O0'  +  eAq.  =  N  H\  CK^oK)*  +  6Aq], 

CobaUic  OTalaU  with  Amfnonia.  —  A  eolutton  of  eobaltona  oxaktt  is 

airoiiff  ammonia,  aei  adide  in  reaseb  containfog  air  or  oxygen,  and  ^ 

t«eted  from  carbonic  acid,  gradually  deposits  large,  shioiujir^  msLa^-Uod 

gT&nuleM  of  a  hyacinlh-red  colour.     Tbey  may  be  parified  iiT  disMidTii^ 

tbem  in  a  hot  aqueous  !>oluti(jn  of  carbonate  of  ammonia,  t(eii  fi1terni| 

and  cooling.     They  give  off  I  17  per  cent  at  100""]  when  more  «tr«i^| 

beatedy  tbey  decrepitJitc  slightly,  and  give  off  ammonia,  turning  violet  wm 

fifterwarJa  black;  and  when  heated  to  redness  in  a  elose  ve«i^],  ^ve  ^i 

ateel'grey  cubalt,  having  the  form  of  the  crystalline  fragments^  bat  tvrr 

much  (»hrunk,  —  When  boiled  with  potash,   they  give  off  ammoaiit  aia 

,  ieparation  of  the  brown  hydrated  eesquioxide.     They  are  eeareely  lelelil 

/in  water  or  aqueoua  ammonia,  but  disaolre  with  tolerable  faeiUty  iakit 

.carbonate  of  ammonia  (Om.). 


12  NH* 
12  C 

4  Co  .. 
24  O    .. 

e  Aq  ,. 


*«>alM>*fl*lt****«M»«M***«««*t* 


Air-drUd  ctyrtaU, 

304 

T2 

118 

192 

54 


31*87    ^    :!n%^c  to  31« 

n-25     10  JO  ..   1IIS4 

1«  44     18  OS  „  l«-JI 

30  00 
8-44 


UNH'-^C^CoHJ'^  +  eAq  „..     640     ....100  00 

100  pts.of  Uie  «ft!t  burnt  witb  oxide  of  copper  (with  eopptr  Alingi  at  tb«  OM**' 
tube)  yiwld  30il  to  3i>*7i  pU,  of  carbonic  add  and  ^9-23  to  W'83  m  W^lm 
tian  ^iv<rt  51^  0G»  HcQcc  the  §tdi  is  not  in  oxjcobaltftte  of  aaiatgalA  ■  0 
at  Ant  imngiaed. 


OXALATE  OP  NICKEL  OTTH  AMMONTA, 

Ammonio-cohaltosO'CohaUic  Oxalate.  —  Olitaincd  by  mixing  the  green 
solutioD  of  cobaltoso-cobaltic  oxalate  witb  nurmal  oxalate  of  ammonia, 
and  evaporating  in  vacim,  Y^ry  email  green  crystals  diasoh'ing  ?ery 
eaaily  in  water  (WiDckelblecb), 

Cobaltous  oxalate  dissolves  pretty  freely  in  aqueous  carbonate  of 
ammania.  The  carmine- coloured  solution  does  not  yield  any  deposit 
wKen  exposed  to  the  air, 

Basic  Potassio-cohaltous  Oxnlnt^.  —  When  cobaltous  oxalate  is  dis- 
solved in  a  boiling  solution  of  normal  oxalate  of  potasbn,  this  salt  sepa- 
lUtea  on  cooling  in  rose-coloured  rhombic  crystals.  It  is  also  formed 
when  a  solution  of  potassio'Cobaltosocobaltic  oxalate  is  left  to  evaporate 
for  a  long  time  over  oil  of  vitriol.  The  crystals,  when  ignited,  become 
blue  for  a  while  and  leave  cobalt  mixed  with  carbonate  of  potash.  They 
are  insoluble  in  water  (\¥inckclblech,  Ann,  Phaf*m*  13,  106), 

PotaadfhcchaliQiocohaUie  Oxalate,  —  Obtilued  by  mixing  the  green 
iolatian  of  cobaUosocobaltic  oxalate  with  normal  oxalate  of  potash,  and 
quickly  evaporating  in  vacuo  over  oil  of  vitriol.  Very  small  greea 
crystals,  dissolving  with  great  facility  in  water.  When  kept  for  a  it»ng 
time  in  vacuo,  they  are  resolved  into  carbonic  acid  gaa  and  the  preceding 
mXi  (Winckelblech). 

Oxalatt  of  I^kheL  —  The  aqueous  ackl  does  not  attack  the  metal, 
but  combines  with  the  hydrate  ami  carbonate  when  heated  ;  it  preci- 
pitates the  protoxide  of  nickel  froiii  all  its  tjimple  salts  so  completely, 
that  only  a  tJmall  quantity  of  nickel-oxalate  remains  dissolved  in  the 
liberated  acid  ;  but  the  double  salts  are  not  completely  decomposed  by  it. 
Normal  oxalate  of  ammoiiia,  potash*  or  soiia  docs  not  precipitate  niclcel- 
saltd  (Tupputi),  With  oxalate  of  pota^Ii  a  precipitate  ii*  formed  after  a 
while,  its  formation  failing  only  when  the  potash-salt  is  in  excels  (Gm,). 
— Greenish  white  flocks,  tju^teie^ss  at  first,  but  afterwards  ex  hi  hi  ling  a 
slight  metallic  taste  (Tupputi).  The  dry  salt  heated  in  closed  vessels 
yields  1 9  43  per  cent  of  water,  4586  carbonic  acid,  ami  32  H  metallio 
nickel:  hence  it  is  NiO,CH)^-l-2Aq[  =  C*Ni^O'*  +  4AqJ,  The  salt  heated 
in  contact  with  air^  first  gives  off  water,  then  takes  fire,  and  leaves  a 
black  residue  of  oxide  (Doberoiner,  Sekw.  26,  38i;  28,  160), —It  ia 
insoluble  in  water  and  very  sparingly  soluble  in  aqueous  oxaliu  acid,  but 
dlasolves  with  tolerable  facility  in  the  stronger  mineml  acids  (Tupputi, 
Ann,  Chim.  78,  102).  Dissolves  readily  in  caustic  ammonia  and  car- 
bonate of  ammonia,  and  incompletely  in  sulphate,  hydrochlorate,  nitrate, 
And  fluccinate  of  ammonia  (Wittstein,  Eepert,  57,  36). 

Oxalate  of  NicM  with  Ammonia.  —  L  The  violet-blue  solution  of 
Dickel-oxalat^  in  aqueous  amnmuia^  gradually  loses  it^  colour^  and  gives 
off  ammonia  when  exposed  to  the  air,  depositing  pale  bluish  green  crusts 
composed  of  delicate  ueedies  united  in  tufts  (Luugier).  — 2.  The  aqueous 
solution  of  ammonio-nickel  oxalate  {tfid.  iaf)  mixed  with  a  sntall  quantity 
of  ammonia,  deposits  the  sume  suit  in  tbe  form  of  a  very  pnle  green 
precipitate,  wbicb  bicotnes  still  paler  wiien  dry  (VVtnckelblech).  Tha 
salt  when  ignited  in  a  clo^acd  vesselj  leaves  nickel  containing  charcoal; 
it  is  insoluble  in  water,  but  dissolves  in  ammonia  (Laugier).  With 
potash  it  evolve^^  ammonia  (Winckelbleoh,  Ann,  Pharm,  13,  278). 

M  2 


1&4  ETHTLEM:  OXTGEN-^OXLErS  C«BHF. 
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-  7-35 
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^       751 
....    32-52 
....     31-91 
^     27-57 

+  1 
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=« 

U. 

1:4-00 

is: 

.     99-56     ....     99-51 
3NU>^CK>>4-2(3NiO,2C 

UnM.'fiK'-tijx^J  Or-y.jCi.  —  A^::e<?u  nonnal  osnlate  of  ftmmonil 
JUeolve^  cx£::&:e  «::  :i:ckeu  &z>i  th«  solatiun  yields  green  prinu  hj 
evaipon::o3  v^^rrc::  .  Ti«  5^:  vLIch  sepantes  from  the  pale  green 
folutloa  L^  ;&  »:  .1  rdiler  ^7^r«c  cxilocr.  U  acted  npcn  by  heat  and  by  water 
like  iho  ivrr«*|vs::r^  ccc,Ll:-«iIu  asd  appears  to  have  the  same  com- 
p%>sii:o2,  :=4*-j;.ich  i5  ::  cv-iiirs  4  T6  per  cent  of  nickel-oxide.  The 
a«)ucoui  $^^^^::va  :=:x£C  v.:h  a  sziall  qtiantity  of  ammonia  yieldi  arezy 
pale  4:T>N^n  rr>x-ic:::a:e  c{  :he  rrvcedis^  compound,  which  rediMolres  in 
e\ces»  of  the  as:n:.c;A  i  Wirckelblech  j. 

i^iv:*:A#sV-iti*X¥J  Ocj.".:  f. — Pte  solution  of  nxckel-oxalate  in  boiling 
nom\;&l  oxalate  cf  t^rAsci.  t  -I-l*  ^r«n  pnsnu  when  evaporated  (Tq»- 
puiO:  ac\vr,::r^:.^  Vv—cltlV.ivi,  it  yields  a  light-green  neotral  doaUe 

i\y*^.':,s  c\r-: '.::.',  —  Orillc  icii  adied  to  a  solution  of  cnprons  chloride 
in  bv^irxvlUr  0  Aci.i.  tirv**  i:^n  :L:*  &il:.  white  at  first,  but  changing 
after  a  wh  *o  :o  inuo  jr>«-  H.  K::fs?.  Am;.  Ckem).  Oxalate  of  poUsb 
al>o  i^rxvii  ■:.::.*>  :I.o  sti:  -  :'.  e  f.r:::  vf  a  white  powder,  which  disfolrej 
n*si*Ulv  ill  a;- I-..- -/.A  iri  c:ir:c-a;e  <^  arciEvnxa,  and  incompletely  in 
ttuli'ltato.  l;v,;:\v"  *.:a:c,  r.;ri:e  ari  *-ccinase  uf  ammonia    (Wituiein, 

i\y"<c  t\.:.',::  .  —  T':i:  a^--::::5  acid  €xpi>^  to  the  air  in  contact 
xi\x\\  iho  if.oMl.  **ow'.y  :Vm<  c-i  r:c  cxalaxe  as  a  pale  blue  powder.  (Beif- 
l^la«.^  Krx^r.i  a;*.  a*^uc\  ::>  >^  lu::.  -  of  cupnc  s-jlphate,  it  throws  down  half 
tho  iv]Mvr  :r.  ::.o  t\v::i  ot  vxa'ato  vTbo^:so!:^.  According  to  A.  Vogel 
I,/.  /'-,  C-f'i^  I*.  iUi/'  ::  :r.r.w*  i.irn  the  whole:  fur  the  liquid  decanted 
in^m  \\w  privi|M;A:o  »::a  c^  *:vri:t-i  lo  a  syrup,  do)K>sits  a  small  additional 
«)U:uUity  ^  f  ou|^t:o  o\i**:o.  ar..:  aftorwarvis  behaves  like  oil  of  vitriol  free 
from  oopiH^r.  No!ivaI  a/ka'.:::o  oxaIa:os  added,  not  in  excess,  to  copric 
wJts.  rtlM»  form  a  rrec.r  :a:e  K !  oui  r.o  oxa'ate.  According  to  Hausmann 
A  l.o^wMulal.  i:  thrv'ws  K:.^»r.  reirly  all  the  copper. —  Light  greenisfc 
Mu«»  pox^iior  — TKo  ss'.:,  ^»^.^':;  :^o^.  -jhly  dried  and  then  ignited  in  tb« 
nir.  K\i\o>  ;»0  |HT  vvv.t  of  oui  rtc  *  x.do  ^K.  C.  VopeH-  It  may  be  com- 
plololy  tUhx.inu^M  l\v  c:irx!V/hea::i:^.  an.!  is  then  entirely  resolved  at  a 
liiirlior  toirV*'^-*^*"^'  "•'^'  cirVvr.ic  ao  .i  and  niotaliic  copper  (DobereinerV 
1 1  ill-OS  not  -ixo  .:V  iiV.  ;:>  «a:ora:  liiv.  as d  consequently  when  more 
jitronclv  Ijosr.o.i.  y.oMs  nator  ,-4*  wcV:  as  carKnio  acid  and  metal  (Dulong^- 
l>iv.  n»iv^^it:.'M  ukos  I  l\iv  t'vor.  s:  a  pL^iitle  ht^t,  and  llie  residual,  pe^ 
iWtlv  ir.itcUlso  i\'^  ivr/as-'.;v.:o>  tht*  f  r:::  .f  rtd,  shinin|r.  malleable  lamine. 
whioh  :iro  >o\o;;il  liH.'.iiVf  :rcs  th>k,  aI;!ioU::h  they  have  been  producei 
from  a  |>ulvon:loiit.  nor..:us:::^  *a*t  ^IVlouro,  Ann,  t'kim.  PAy*.,  49.  H^i. 
•*  Tho  »alt  ia  uoithor  dissolved  uor  decomposed  by  warm  nitric  acii 


AMMONfO-CUPlUC  OXALATE, 
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(Dujardin,  /.  pr.  Chem,  15,  30D.)  In  oil  of  vitriol  it  remains  bine. 
(A.  Vogol.)  A  co!d  sfoliitioa  of  carbonate  of  potash  p-ivea  it  nn  azure- 
blue  colour;  a  boiliu^j  i^oliilion  of  tbat  salt  turns  it  bbick  (A  Vogel). 
With  potassium  it  bebaves  like  oxalate  of  lead  (Serulla*),— It  is 
insoJuble  in  water,  and  nearly  insoluble  in  boiling  aqueous  oxalic  acid, 
but  dissolves  in  warm  c une en t rated  hydrochloric  acid,  forminof  a  yellow 
solution  (A,  Vogel).  It  dissolves,  with  blue  colonr,  in  ammonia  and 
carbonate  of  ammonia,  and  with  blue-green  colour  in  succinate  of  ammo- 
nia^—  likewise,  thouErb  imperfectly,  in  sulphate,  hydroclilorate,  and 
nitrate  of  ammonia  (Wittstein),  It  is  insoluble  in  hydrochlorato  and 
nitrate  of  ammonia  (Brett).  It  dissolves  in  the  aqueous  ijolution  of 
normal  oxalate  of  ammonia,  potash  and  soda  (F,  C.  Vogel), 

I  Dried  at  100*.                    Hausmann  h  LijwentLal, 

1 2  C«0    60  _  47'06 4777 

^^^K  C\r    .....      72  ....  i2'2h 41-74 

^^^B  2  HO 13  ....  10-50 10'<19 


C^Ctt^O^  +  aAq .,.170    ....  lOO'OO 100  00 


Cttprlc  Oxalate  with  Ammonia.  —  a,  With2AL  Ammonia,  ^W'heii 
a  solution  of  cnpric  oxalate  in  aqueous  ammonia  is  evaporated,  this  salt 
eeparatcs  in  short,  flut,  six-sided  prisms  of  a  dark  Bky-blue  colour. 
Effloresces,  giving  off  15  per  cent  of  water  and  ammonia;  suffers  the 
same  loss  ot  weight  at  100°;  at  higlier  temperatures  it  takes  fire  and 
explodes  (F.  C,  VogelJ* 
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2  NIP „„« .^  34 

2  CuO 80 

CW 72 

2  110..... 18 


F.  C.  Vo^el, 
1C-G7 

3&'22     39-00 

35-29     .., 36-00 

8-82 


100-00 


2NtP,C<CuW  +  2Aq   ...  204 

5.  With  1  At.  Ammonia. — Cupric  oxalate  introduced  into  aqueous 
ammonia  in  larger  quantity  than  the  ammonia  can  disaolve,  yields,  not 
only  tlio  palt  a  in  solution,  but  also  the  salt  h  m  tbe  form  of  an  azura- 
coloured,  sandy  powder,  which  ^ives  off  ammonia  above  100",  aud  burns 
at  a  stronger  heat,  with  Hame  and  detonation  (F,  C.  Vogel). 

Cryttaltiied.  F.  C.  VogcL 

NHS „ 17  ....  10*06 

r_  2  CuO 80  ....  47-34  45^58 

B  C*U« 72  ....  42-60  4300 


NH*,C^C(4»0« 160     ....  lOO'OO 

Togel  Btpposes  it  to  contain  ^  At.  Aq.  more. 


Ammonto-ctipric  OialaU,  —  Obtained  by  dissolving  cupric  oxalate  in 
normal  oxalate  of  ammonia,  or  cupric  oxitle  in  acid  oxalate  of  ammonia, 
<—  Small  rhombic  lamba),  of  a  dark  eky-blne  colour  and  permaneat  in 
iLo  air, 

CtytiaUiud.  F.  C*  Vogel.         Graham, 

NH«.... 17  ...  10-90 

CiiO...,«.* 40  ....  25-64     25*0    25  27 

CW    ,.„ ^ ,     72  ,..,  46  15     47  5 

3  HO - 27  ...  17*:V1 


C*(NH*,Cu)0»+2Aq  136     ...,  100  00 


b  1^  sir  htitfw  IM";  ^wm  «ff  11  per  aeot  of  witar 

lOQP,  (It-M  ^  =  2  At.  ■liMfiift  to  Grmkua),  kt  moT«n  H 

10  tfe  Air;  at  m  kigfcir  fif  mmUj-ew  il  gi^is  c»ff  ftamiocii; 

flU   brwB,   l^ta    «iff«r«AmL   tet   rtCaitiiDg    iu   errs- 

;  if  tke  air  le  tin  tllMirf  to  kave  aem»  to  il,  rirtd, 

mpfieArs   la  be 
i.  —  TU  «lt  dknlw  vit^Ml  4eaMiipaakH  '  ^ 

nakto  it—iaiiy  «idLnlvi4  aai  tito  «xmB  «!  tmlate  of 

tokcB  «p  Vf  llw  vmtcr   (F.  C.  Togd).  —  Wben  dn^p^  of 

kigy  vitalise  trott,  ^eTcfmJ  of 
'  '  eopaer  tlie  troii;  but  tbt 
lub  w  Ike  adioiL  of  tb« 
r,  aad  re^iiolTai^  takmg  sp  azalie  mU  mad  «ttu^  me  maunonim,  wUck 
preftato  the  capfwriBg.  If  m  Bunber  of  loda  of  Irra  fimtmiitgil  in  wp- 
nito  giaf  •  be  iatoMned  te  Ibe  Mletioii,  Maie  of  tbeoi  beaone  oopptfed 
aX  tbe  ordinorjr  tenpefaiiiri^  oCben  mfy  oe  tbe  mpplintion  of  beat  T1i« 
cofftnmg  of  xfoa  bj  Ibia  iolatioa,  wbea  not  expoeed  to  tbe  air,  is  terf 
r  krigbl^  SenMf  and  prntancnty  and  it  Iberelioie  iroctbj  of  apoelal  rtoom- 
(WeUbr,  5dlM.  50,  93). 

^rk  OiaiaU.  —  Olitiiaiil  m  \km  wmAa  \f  WcnaL—  ProdoM 
bf  dlBolnBgcaptie  carboaate  in  aqaeoai  tall  of  eorrel,  or  copne  osaltti 
hk  aonNol  exaiale  of  potaab^  or  bj  aujoBg  oaprte  lalahate  witb  exeeii  af 
a«ffaial  oxalaio  of  potaab.  Tbe  bloe  loUtioii  jielda  oa  oooltaf,  Inl, 
gietatah  bloe  rbombobedroni  permaoeol  in  tbe  air,  tbea  blo^  aeeiUt- 
ibaped,  ftix'fiided,  often  flat  prUai%  berelled  with  two  faces  reatiag  oa  ^ 
broaHer  lateral  faces  [periu^  aa  in  Fig^  55 L  aod  qaicklj  eBoreeebr  V^ 
a  U^Ut  blue  maaa  (F.  C,  Vogel). 

Ma#OT###fv^^9Mff»  If*  Krm  V'O^n* 

EO ,.^       47  2     .^  26-«4  .^.„„    M-OS 

CW  , «-.    40  0    „  22-J?  ......     f2-5ll 

CW    ...»..™.„.     n-0    _  4003  4l-4t 

mo .^   i«-o  ^-   lo-io  10^10 

C*KCttO*  +  2Ai|.„.  \7i2    _  100*00    .. ™  100  00 

HfiMlhv.  P.O.  YogeL 

KO    .-. - ...     47-2  .».  2418  24  2 

CaO - 40  0  _  20-49  .......     «K5 

CW -.,....„..     72  0  „.  36  81  W-a 

4  HO    ,  - :je-0  .,.  1819  .„ 18-0 

C<KCuO«-«.4Aq  ..^  19i2  _  100  00  __  1000 
Both  ktud«  of  cryatalfl  je^ve  oC  their  water  when  heated ;  tnra  braaa 
at  a  higher  teiiiporature,  but  without  fu^sion;  and  leare  carboaiite  of 
potash,  t^ii^ther  with  oupric  oxide  or  metallic  ooppor,  aooanlto^  aa  tha 
air  ba«  aoeeaa  to  them  or  not  To  alcohol  they  give  up,  withoot  iliaaolf 
inf ,  a  portion  of  their  water  of  crrst&Uisation.  They  dtasolre  eparuif  If 
in  coU  water,  and  in  about  0  pta.  'of  boilin<f  water,  leaving  a  reetdat  it 
cnprto  oxalate,  hecauae  the  salt  U  soluble  only  in  water  previooalj  aoo- 
Ujoiog  nonnd  oxalate  of  potash  (F.  C.  Vogel). 

Sodioettprk  Oxalate.  —  When  oxalnto  of  potash  and  »odm  ta  latltd 

with  nipric  Hulphiite,  poi4i^^io  coprio  oxalnte  iu  its  two  forma  Mparataa 

>  «Kit  firpi^  nnii   then  thin  salt;  the  latter  ia  aUo  obtained  by  diaaoLflOf 

oxalate  of  ipoda* — Four-eidecJ 
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dark  sky-Wue  colour,  permanent  in  llie  air;  when  exposed  to  ligLt,  tbey 
first  turu  green,  then  black-brown,  but  witbuut  bsa  of  weiglil.  —  Wbm 
beateiif  the  salt  ^mi  gives  off  all  it^  wiiler,  adj^uiiio^  a  pulo  blue  colour,  atid 
then  decomposes,  leaving  a  residue  of  carbonate  of  soda  and  metallic  or 
oxidized  copper.  Diseolvos  sparingly  in  water,  with  separation  of  ciiprio 
oxalate;  but  aqueous  oxalate  of  eoda  dissolves  it  without  decorapotiitiun. 

,  CrysialUzed.  F.  C\  Vogch 

NiO 31^2  ...,  19'35  19  02 

CnO... ^..^     40-0  ....  24S1  23.50 

C*0*     ..,„„ 72-0  ....  44  67  4fr4S 

2E0 18-0  ....  1117  1100 


C^NaCaOS  +  2A<i     161^2 


100  00 


lOO^OO 


Mercurou^  Oxalate.  —  Oxalic  acid  and  oxalate  of  potaish  precipitate 
mercurons  nitrate  and  sulpbate.  (Bergraao).  The  salt  is  likewise 
obtained  by  mixing  1  pt.  of  mercurous  oxide  with  Z  pts.  oxalic  acid  and 
2  pts.  water,  netting  tbe  mixture  aside  in  a  tolerably  warm  mtuation, 
and  triturating  it  frequently;  then  diluting  and  washing  with  water. 
(Harff,  jV,  Br,  Arch,  5,  2(J4).  —  Wbite,  loosely  coherent  powder,  (Berg- 
man)! having  a  metallic  taste  (Harff).  Blackens  by  expoaure  to  light 
(Bergman)  only  ivliile  tnoiat  (Harff);  the  colour  first  changes  to  dirty 
yellow,  then  to  dark  brown  (Burckhardtj  N,  Bi\  Arch.  11^  2.50). —  It 
detonates  sli^^ditly  when  suddenly  heated  (Klaproth),  or  when  struck 
(Dulong).  When  suddenly  heated  in  a  glass  tube,  it  detonates;  when 
gradnaily  heated,  it  nierely  decomposes  with  a  hissing  noise,  especially 
if  it  has  previouiily  been  rubbed  to  fine  powder;  if  it  be  very  gently 
iieated,  floniewhat  above  10.5%  it  decomposes  slowly  and  quietly  but  com- 
pletely (Burekbardt)»  —  The  salt,  when  left  for  some  liuio  in  contact 
With  a  large  quantity  of  cold  water,  assumes  a  dirty  yellow  colour,  wbich 
beomea  bla^skiab  on  boiling,  and  tbe  filtrate  contains  a  mixture  of  nude- 
composed  mercurous  salt  with  mercuric  salt  (IJ.  Hose,  Pogtj.  33,  120). 
By  long  boiling  with  water,  a  biisic  and  an  acid  salt  are  formed,  the 
latter  di.^solv'jng  in  tbo  water  (Harff).  When  heated  with  oil  of  vitriol, 
it  gives  off  sulphurous  au<i  carbonic  acid  [and  Ciirbonic  oxide  I],  auil  is 
converted,  without  blackening,  into  mercuric  sulpbate.  It  is  blackened 
by  ammonia,  potash,  and  carbonate  of  ammonia  (llarff,  Bnrckhardt, 
Wittatein,  RrperL  57,  43). 

This  salt  is  scarcely  soluble  in  cold  water,  requiring  according  to 
Harff,  1000  pts.  of  water  to  disi^olve  it;  according  to  Burckhardt,  it  is 
likewise  insjoluble,  even  in  boiling  water.  Dissolves  slightly  in  warm 
concentrated  nitric  and  sulphuric  acid,  and  separates  out  couipletely  from 
both  on  cooling,  or  on  tbe  addition  of  water  (Bnrckhardt),  Dissolves 
somewbat  more  freely  in  aqueous  oxalic  acid  than  in  water  (Harff); 
according  to  Burckhardt^,  it  is  insoluble  both  in  this  acid  and  in  dilute 
eulpburic  and  nitric  acid^  also  in  alcohol  and  ether. 

At  lOO"".  Burcklisrdt.  Harff. 
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Mefmrk  Oxalate,  —  Produced  l)y  digesting  mercuric  oxide  with  con- 
ijentrated    oxalic  acid    (Burckhardt),    and  by  precipitating    mercuric 


%svazi  '^rissL-a  ,  ir  lisiz&s*  Hiz£  Barcksarts'*.  with  oxdfic  add^ 
8l1'  :;  ^rrrsi.  Tr  i«:ni;i.  iT:^.ar«*  ic  it]ci:ia*  Siia  wkise  povder,  luTiog 
%  Tifizi^^*:  -ziaz.*  HxrE  3'irTS  iiiri::  Tirsif  srav^  ««  expoaare  to  ligh^ 
^t:  ^•:<   n:    -.i^^'ji^j  l*  inf   lufrrarriut  slIi    B^irskjarftt i.     DeconipoMs 

zzifrriTj  ^-:  i  nLr:i.i<:  i*=l>i  iirisi  ijiz  xeuaase  8j  percaasMMi  (Biu^- 
hiziz  .  Zxj_'::i?  ier^  iiff.-:in7«:ifi]:i*ia  voibl  iie&scd  witk  pntifiniw 
^':tl  l-:-:  :■-:(:  tjit-j:'.  .-  I'.-nLi  =Lr:t:n_«:  :rLtii£.  s&nccic  aeid.  and  meitvie 
scliij.:*  rirrff  :;&r-i.- .  Z  j  r:cr:iw-£  acilatx  wixk  vmier.  it  if  resolred 
ii:«:  &  ro.?::  si^:  kz.-:  lo.  iA!'.'i  ioJ^  -vija.  £i5£ocv'SSu  il~beB  iflnnened  in 
&=!=•:  ■^:&.  1  7*:rr::  a  :•:'  x  :^*'Ji  r,  'Sk^is  t3^  r:  »s&aiBt  vlite;  bat  bj 
£=:^-*?^L:r  ji  ji.—A?:,  .:  .?  ■■  i-frri-i  -x:.:  t«-»:^  suenric  oxide  (HarffJ. 
—  I:  :*  je^Vr-rlj  ji=.:".L:.:  ji  "v-iiir  Ai'£  :i  ^-&fM:$  end 5c  acid  ^orrk* 
kiri*  :  :^?*;*.i':-.f  .^  *■."■!.  T-i-fr  ":»r:  fLri'lj  aitxK-f  ia  vmxer  oun taming 
ci4^>:  v:£  rlLrf"  I:  L.rs*:'>«  ■•--ii  ^.ui^aije  £ftcEIitr  and  vitliOBt 
ce-.xzrTi.jj :.  :*.  .1  rir:^  z  zr^:  i^ul  ^-^tt  scazi^Ij  ia  bot  dilate  aitrie 
ari  *;'.riir.«:  viii  r  Lr-'iiikri:  .  I-asi-L-res  fittricciT  in  eold  ofl  of 
t::.-::'.  <cir'.-^:>  1:  L.,  z  il'.-.i:L  :ai  5*  icixtl*  in  416  pta.  of  etber 
(P-^rkliri:  .    Ti;r:i«,-c>  liii.-.i:  *  ii  Ar«r.:c.':Z  aad  eilier  (oareUaidtJ. 

3-V&  XT  :ii|'.                                Borritt;^         Barf. 
JK^'^ - 1:5     -     ri-5*     O 72-13 


CHfO'-iA^  KM    ...  :k-i* 

r,:*?','  -i«.w.-^/>7fc^.T,.--,  w  C'sx'^i  .- — Br  difcsic^  finely  poanM 
n:orcu:\-u>  oul&:<  .l  &  S:::.f.  iz.i  ^ilr;  dilute  ammonia,  not  in  too 
^ro.::  q".ir.:.:;.\  a  :"i:<.  lAfii.fs*  p.vi-r  i*  ci-iAsted.  wLick  most  Ik 
wa.<ho.;  .-.".i  ^r.vi  •-  :':■*  *":.i£^  I:  c;m:r.*  X*  13  p-  c.  of  niercDii>u 
ox:ao.  y..:>,vTfr.  *":.:-  :^::oi  :-z.  ;*£  iizi  »^:Ui  vatcr,  it  eihibiti 
floVi;'.o<  *f  r.-.or.-.-.TT.  at!  i.s«i:>«   1  fcKiir  ac  aL  learinsr  metallic  BMr- 

r.     \\v^;-  v-t^i  -  •  ^-  ■ 

aoi.J.  sr.^i  jtivcs  »  5  4r.-r.-..-a  ^.:'-  T«::Asi.     1 5  i*  jolcble  in  water,  alcohol, 
ami  ,;hor\Harir.  v.  i  -.  .• -.  •    :.  it:  . 


cury.  \V!.t;-.  :.i ,::;■.:  -  l  ::r«f.  ::  j-.i.  i*  irenr-nr.  ammonia,  and  oxygen 
i:n#  jr«  t  rathir  ^•;irl'.  r  :  s^^.L  lzL  i^i^iiz  '".  Dissolves  pnnially  in  nitric 
aoitl,  t\  rwiVi:  ,'tr.:".r.;-r.i:::.r!:  -::rk;e.  v:e".i*  calomel  with  hvdrocfaloric 


- f  f^  »;  »•  ?i  ;■ ,'  'nrrr>s  -;  •  1 V :  * ; ;  r  -  —  - .  J^ : #  iV  '  Pr^p] laied  in  the  fame 
iiiAunor  fn'»:n  :r.OTv.:r.  -?  .  \i*.i:':.  L :•:.*•:.  wiilo  iK>wJer,  liaTin;:  a  metallic 
l^-isto.  Cini;Ai::<  Si  :->  r  c.  r.'.;r:-r:c  •:x:.:t-.  Turns  yellow  when  heatfil 
in  n  clrt^'y*  tulv.  or  Kill-;  r.r  ::--:::«>  ''riih  waier.  or  moistened  will  a 
Miull  «iu:in::ty  c^{  s\\  <i  \:::\^..  Sir:.  !&r>  wixh  potaj^b.  giriijc  off  am- 
monia At  tho  f«:r.e  :;v*o  P  >?:>f<  r-:-x:i*.y  in  siron*:  hydrochloric  acid, 
forniinc  a  folntion  t^V.ch  j-vi<  a  v}.i:o  jrw'ipitato with  potash.  Dissolves 
*I»arin«:ly  in  coM.  r.i.  ro  frf^f'y  i::  L*:  sitric  acid,  in  416  pta.  of  eoli 
wilt  or,  ami  in  AU>  yXs  of  a;vvh:^  b-t  i*  ir  soluble  in  ether  (Harff). 

h,  .Vi>nii,j; ; — Whon  ro.oro::r!o  oxajato  v^r  mercurous  oxalate,  in 
wliioh  caso  mot  a  11  io  mercury  >o  parr,:  05  outV  is  digested  with  aquooai 
ammonia ;  or  bottor.  ^V.i^n  r.v:ro.:":r  *  Xj*ato  is  digested  with  aquoooi 
normal  oxalato  of  nr.uv.ovia,  r«::«i  i<vo  ^  f  ihcso  liquids  is  left  to  evipt^nts 
flowlv  aftor  boinj;  tH:or<sl.  whiio  si:ir.inj  laniin:e  are  obtained,  having  a 
lOlallio  (auto,  and  «^uickly  tumiTi^r  yoi:ow  on  exposure  to  light.  Thcr 
ili  when  heated;  give  off  ammoniacal  fumea;  and  are  finaUy  retolvel 
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with  strong  detonation,  into  njercury  and  cnrbouic  acid.  With  potash 
they  evolve  amnion ia,  and  yield  mercuric  oxide.  They  dissolve  in  water 
with  partial  deconipofiition,  mercuric  oxalate  remaining  undissolved 
(Burckhardt,  A\  Br,  ArcL  11,  2j6). 

I  PoUiisuMnercur&ui  Osealate  9 — An  a<| tie ous  solution  of  Fait  of  sorrel 

saturated  with  merctirons  oxide  yields  rhombic  prisms  (Wenzel),  When 
mercurous  oxide  is  digested  for  24  hours  with  an  equal  weight  of  *^alt  of 
sorrel  and  with  water,  the  mixture  being  frequently  ghaken,  the  filtrate, 

*  when  repeatedly  evaporated  and  cooled,  yields  nothing  but  crystals  of 
salt  of  sorrel;  but  the  last  mother-liquor  yields  a  email  quantity  of  white, 

I  metallic  flavoured  prisms,  which  must  be  washed  and  re  crystallized. 
They  are  resolved  by  heat  into  sublinjed  mercury  and  a  residue  of  car- 
bonate of  potash.  They  are  blackened  by  potasli  or  ammonia.  Dissolve 
CTadually  in  warm  nitric  or  sn^phuric  aeid.  Dissolve  readily  in  water, 
DOt  are  insoluble  in  alcohol  and  ether:  hydrochloric  acttl  added  to  the 
aqaeous  solution  tli rows  down  calomel  (Harif).  —  According  to  Burck- 
Lardt,  this  salt  cannot  be  formed,  inasmuch  as  neither  mercuroua  oxide 
nor  mcrcnrous  oxalate  dissolves  in  salt  of  sorrel,  or  in  norma)  oxalate  of 
potash.  Neither,  according  to  the  same  authority,  does  mercuric  oxalate 
form  a  double  salt  with  potash. 

Oxalate  (yf  Silver,  —  Oxalic  acid  added  to  nitrate  or  sulphate  of  isilver, 
throws  down  a  white  powder,  which  does  not  redden  litmus,  but  turns 
brown  on  exposure  to  light.  (Bergman.)  It  detonates  slightly  whea 
forcibly  struck;  even  after  oeing  dried  £ks  completely  as  possible,  it  yields 
water  when  heated,  as  well  a.*^  silver  and  carbonic  acid  (Dolong).  The 
quantity  of  water  thus  retained  is  2  p.c»  =  J  At  (Hausmann  k  I^owen- 
tnal).  The  salt  is  decomposed  by  beat,  with  a  hissing  noise,  beconiing 
at  the  same  time  strongly  electrical  (Dubereiner,  I.  340).  —  Heated  to 
100  in  a  current  of  hydrogen  gas,  it  assumes  a  light  brownish-yellow 
colour,  perhaps  by  partial  convernon  into  oxalate  of  suboxide  of  silver; 
at  ]40Mt  turns  brown,  and  then  immediately  detonates  with  violence. 
(Wohler,  Ann,  Phana.  30»  4.)  When  imniersed  in  water,  it  is  not 
decomposed  by  heat,  but  partially  by  exposure  to  sunshine^  into  carbonic 
acid  and  silver.  Dubereiner^  8chw.  6i,  D5.)  —  The  salt  is  scarcely 
soluble  in  water,  but  di-^solves  in  nitric  acid.  (Bergman.)  It  dissolves 
in  aqueous  caustic  ammonia  and  carbonate  of  ammonia,  and  when  heated 
with  solution  of  sal-ammoniac  (Brett),  or  sulphate  or  nitrate  of  ammonia 
(Wittstein),  it  forms  a  clear  solution  which  becomes  turbid  as  it  cools. 

Anhtfdrottt,  UausmAnn  &  LUwenthal, 

2  k%0 232    „,.     76  31     re  83 

C*0* 72     ....     23-69 2317 
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aAg30» 304     ....  IDO'OO    ,.  lOOOO 

The  2  p.c.  water  not  driven  off  by  heat  is  regarded  as  not  essential  lo  the  coastitu* 
tioQ  of  the  salt  (llausiDaiin  &  Llinrenthol). 

Potasno-iitver  Oxalate.  —  The  solution  of  eilver*oxtde  in  aqueous  salt 
of  sorrel  yield8  e&sily  soluble  rhomboidal  crystalsj  which  are  permanent 
in  the  air  (Wenzel). 

Argrnto-chromic  Ox<?to^.— 3(AgO,CW)  +  Cr*0»,3C'0'  +  9Aq.  [=C'» 
Ag*CVO**+0Aq].  —  A  mixture  of  the  solutions  of  nitrate  of  silver  and 
Uite  potaasio-chroniiG  oxalate  gradually  deposits  dark  blue  shining  needles, 
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» A  ftSkm  predpilate. 

Plalim>u§  OjFolaU,  —  Warm  aqueooa  oxalic  add  disKilres  pUiin^te  of 
{•oda,  giring  off  earbtioie  ftcid,  and  fonuing  a  dark  liquid,  vhicb,  ««  U 
I0oob|  firtt  becomes  green,  then  dark  bloe,  and  aflenranls  depotila  souii 
1  darkf  capper-coloured  needles  of  pl^inoos  oxsilate,  wltlcb  esploile  wbn 
tieated,  wit  bout  appearance  of  6  re,  and  jield  water  aod  carbonic  Acid. 
ITbe  pale  blue  raolber  litjaor  becomes  jellow  when  diluted  with  water, 
and  oark  blue  again  when  evaporated  (DobereiDer^  Po^jf.  28^  1^^)- 

Plaiinic  Oxalate.  —  The  precipitate  formed  bj  soda  in  a  aolatlon  of 
bichloride  of  platinnni  dissolves  with  yellow  colour  in  oxalic  acid,  to^ 
jrields  yellow  crystals  (Bergman). 

AmmQnio-thtoroplatinom  OxalaU. — Ammtm^^ma^Uit    qf  OUrfreJUoHir  ^ 
P/d/fntt/n.  — Oxalic  acid  added,  either  in  the  free  state  or  in  combination 
rith  an  alkali,  to  an  aqneou^  solution   of  ammonio  sulphate  or  nitniteof 
hloride  of  platintim  (VI,  010,  dll),  throws  down  a  white  granalar 
riosoluble  in  water,  and  reconverted  into  the  sulphate  or  nittatt  by 
f  of  sulphuric  or  nitric  acid  (Qros,  Ann^  FKarm,  27,  232), 

Grtw. 
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4NH*  +  C<(PtCl)*0*..     424-8     .... 
f  AeeordiDf  to    G«rhtrdt*i   formuls,  this 
DijflaiitmmfHe  »^"iY/^N»H*  pt«. 

Ammonio^ryplalifioiu  OxaXale,  —  When  oxalate  of  ammonia  n 
added  to  a  «oliitirui  of  neutral  nitrate  of  platinamine  (amnion io-nitrate  of 
pifttinic  tjxidr,  VI,  311,  3LV),  a  light  yellow  crystalline  precipitats  if 
J'ornitjd,  whifh  wlit^ri  rodiK^wlved  in  boifing  water,  yields  lamina*  of  ths 
mmi*  colour  (OoHiai-ilt,  Compt,  re  id,  trav.  Chim.  1850,  283). 
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Palla^mts  Oxalate.  — Alkaline  oxalates  form  a  light  yellow  precipi- 
tate with  pal]adiou8  nitrate  (BerzelfUfi). 

Ammonio-pailadiou8  Oxalate. -^  I,  Prodaced  by  mixing  tlie  colour- 
less ammoniaeal  solution  of  any  palladious  salt  with  oxalic  aciil.  — 2.  By 
dissolving  recently  precipitated  hydrate  r»r  carbonate  of  palladious  oxide 
in  acid  oxalate  f>f  ammoaia.  — The  double  salt  cryatallizes,  with  2  At. 
water  of  crystallization,  in  f^liort  rhombic  prisms  of  a  fine  bronze-yel low- 
colour,  which  give  ofl'  11  "57  per  cent  of  water  when  heated;  and  with 
8  At,  water,  in  long  needles  of  the  same  colour,  which  give  off  30  per 
cent  of  water  when  heated.  —  Both  aalta,  when  hurnt  with  oxide  of 
copper,  yield  exactly  4  vol.  carbonic  acid  to  1  vol  nitrogen  (Kaue,  Fhil. 
Tram.  1842,  297). 

PrUftt$.  KinCt 

NH'.. iro  ....  9-69 

Pd ...„     53-3  »..     3006     30-20 

O „_.._      8-0  ....  451 

C*0*    ,» 72*0  „„  40'til 

3  HO 27-0  ....  15  23 

C*CNHSPd)0*  +  2A<i.„  177'3     ,...  100*00 

Ne«die§>  Kaim, 

NH» 170  ....  T-Sft 

Pd «...„.     63-3  ....     23'Oi    2313 

O « .„.      8  0  ...  S-46 

C*0* 72-0  ....  31-13 

OHO.. BVO  ....  35*02 

C\NmPd)0»  +  8A(i...  231-3     ....  lOO'OO 

Oxalate  of  Vrta,  —  Precipitated  in  the  crystalline  farnj,  on  mixing 
the  concentrated  aqueous  solutions  of  oxalic  acid  and  urea  (Prout). 
For  thff  prepftnirion,  vid,  VI  I.  372. 

Long  thin  lamina  having  a  very  pure  acid  taste  (Berzeliua).  Large 
rectangular  tables  (Murin). 

The  cont pound  when  heated  melts,  boilsi  and  eplita  up,  like  its  con- 
stituents, into  carbonate  of  amnionia  and  cyan  uric  af-id  on  the  one  hand, 
and  carbonic  oxide  and  carbonic  acid  on  the  other.  If  it  is  contaminated 
with  oxalate  of  potash,  it  gives  off  a  small  cjuantity  of  hydrocyanate  of 
ammonia,  and  leaves  charcoal  mixed  witli  [carbonate  of?]  potash  (Berze- 
lios)*  —  The  crystals  became  opiKpie  at  \2\^\  and  give  o(l'  143  percent 
(4  At.)  water.  The  residae  decomposes  at  a  stronger  heat  before  it  begins 
to  melt  (Marchand).  Tliese  liydnitcd  rrystub  have  not  ht^n  ubtziin^d  Hy  rniy 
one  else.  The  air- dried  crystals  give  off  at  120"  only  014  to  0*57  water, 
merely  bygroj^c^jplc  water  therefore  (Werther,  J.  pr.  Ckem.  3  >,  484). 
^  The  crystals  fn^o  and  blacken  slightly  when  heated,  yielding,  first 
water  and  a  small  fjuantity  of  gas  which  snieils  of  amnionia,  then 
white  fumes  which  form  a  subiimatc  of  oxamide  (Morin). 

Oxalate  of  urea  dissolves  in  23  pts,  of  water  at  Lj\  anil  in  a  niuch 
smaller  quantity  of  hot  water;  tho  cold  stitu rated  solution  h  partially 
precipitated  by  excess  of  oxalic  acid  (Berzelius).  It  dissolves  in  00*5 
pts.  of  alcohol  of  sp.  gr.  0833  at  IG  ,  and  in  a  somewlmt  smaller  qtiantity 
of  hot  alcohol  (Berzelius).  It  appears  to  unit^  with  normal  alkaline 
oxalates^  forming  double  salts  which  are  soluble  in  alcohol  (Berzelius, 
Le/irb,), 


172  EIHrLECI:  OXTC-IX-SirCUUS  cww. 

At  Hi-'. 

ec — *•   -.-  22fi   . ri-ii 

10 H... :»   „     4-r«   4  79 

4  X    —    5.-:    _   K-«; 

12  O     —     «    _     «-:2 


Or:  Ailltr'.  Slanbaad.        Wcrtkr. 

2  0A«)=      i»       .     iM4 

2  HO ....       3?  ...       f-57 

C^O*    -  ^.   ..       71  ...    »«-»    S3-5 337 

2CA«)=,2HO.CX>'    .     214  m^t 


Hc«;ii«dt  :^l««.  PUrm.  26,  !?•  :  Vtrrirad  J. pr.  Oemu  31,  248;  35,  485).- 
The  obrkMuJT  iBeorrtct  aAklrjcs  zi  Mztzs,  Amm-  Clm.  PAfs.  61,  24)  are  not  pm 
here.  His  espenaKoa  oa  oa  mmtTiwHig  xa  i^  nse  paper  led  Urn  to  the  fcry 
improbable  aanaspbon  of  m  krpc^^eeasil  ndkcal  Cri^  whkk  ke  aeppowd  to  k 
composed,  like  asidogesu  €f  XU^.' 

IT  OxuIaU  or  2fM%:^imiMe,  —  a.  SeMtrvL  2<?H»N,C*HW  = 
C(C*H*N)H>«.  —  When  ouli?  acid  is  ntonted  with  methylmmiiiet  i 
solution  is  obtaiDed,  vhicb  mav  be  eripoimted  to  a  STiiipj  oonnstenee^ 
but  does  not  crystallixe  readilj:  0-3S4  enu.  of  this  soli«tanoe  predpitited 
with  chloride  of  caJcium  cave  0*3846  grm.  of  oxakte  of  lime,  eorreipoiid- 
iDg  to  0-2289  grm.}  or  39-6  per  cent  of  CHO*;  the  preceding  fornmli 
requires  59*2  per  cent.  —  This  aJt,  when  snbjected  to  drjr  distilUtioB, 
is  resolred  into  water  and  wieiAylo^amidej 

C»H=XH)»  »  Cm^S^y  +  4HO. 

Meshrloxamide. 

This  transformation  takes  place  more  readily  than  the  corresponding 
transformation  of  oxalate  of  ammonia  into  water  and  oxamide,  becaoM 
methjloxamide  is  more  Tolatile  than  oxamide  (Wnrtx). 

6.  Acid.  C*vH,C=H«X  lO*.  —  Obtained  bv  mixing  the  salt  a  with  s 
quantity  of  oxalic  acid  equal  to  that  which  it  alreaily  contains.  Crjstil- 
lizes  more  readily  than  tlie  neutral  salt,  and  is  deposited  from  its  alooholie 
solution  in  the  form  of  small  lam:n:e.  Heated  to  160%  it  is  reaolyed  into 
2  At.  water  and  nKtMjxamic  acid,  C'H'NO''  (Wurtx,  y.  Ann.  Ckiau 
Fhy$,  30,  464). 

Oxalate  of  Eilifla^nine.  —  OliaineJ  by  saturating  etliylaniinc  witb 
oxalic  acid.  The  solution,  when  evaporated,  yields  the  salt  in  right 
rhomboidal  i)risms  with  truncated  summits. 
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This  salt  is  readily  decomposed  by  heat  in  the  same  manner  as  oxalate 
of  ammonia,  giving  off  2  At.  water,  and  forming  Ethyhxamide: 

C»=n^«N-0'  «  C»H»-'N^O«  +  4H0. 


Etbrloxamide. 


OXALIC  ACID   WITH  PRUSSIAN   BLUE.  l7S 

When  U  IS  Tuixcd  witli  excess  of  oxjillo  acid,  and  the  mixtaro  fueed  for 
Bome  time  over  tho  oil-batli  at  180",  a  small  quantity  of  Ethyloiamic  add 
is  foniied  (Wurtz,  N,  Ann.  Chim.  Fhjs,  30,  489).  '  ^. 

Aqnmus  Oxalic  acid  wii^i  PntssUtn  blue.  —  The  Bine  htk  Invented  by 
Sicphna  lind  Nash,  -*  6  parts  of  pure  pmasiaii  blue,  triturated  with  1  or  2 
pts.  of  oxalic  add  and  a  auiall  quautity  of  cold  water,  forms  a  eoft  paat© 
(Mohr),  and  with  64  pis.  water,  a  dark  blye  syrup,  which  by  addiliua  of 
a  lar^r  quantity  of  cold  water,  is  converted  into  a  clear,  thin,  dark  blue 
liquiii  (Karmarsch,  J.  ;m  Ckmn,  20,  175).  Prussian  blue  prepared  from 
ferrocyaTiide  of  potassium  and  ferric  sulphate,  and  washfd  with  water  by 
decantation,  may  be  used  for  this  purpose  (Mohr,  A»h.  Pkat^i.  34,  34S); 
or  commercial  Paris  blue,  purified  if  necessary,  by  treatin^^  it  with  hydro- 
cliloric  acid  and  afterward.s  witli  wattn*  (Stephan  tfc  Nash). —  The  5olu< 
bility  of  Prussian  b!ue  in  oxalic  acid  is  increased  by  previous  purificalion 
with  strong  hydrochloric  or  sulphuric  acid  (Stcphan  &  Na^h).  —  6  parta 
of  Prussian  blue,  purified  with  oxalic  acid,  form  with  1  pL  of  oxalic  acid 
and  256  parts  of  water,  a  solution  which  passes  conjplctely  tli rough  the 
filter.  If  the  prassiaii  blue  has  been  previously  mixed  with  a  sufficieut 
quantity  of  oil  of  vitriol  to  turn  it  while,  and  the  Bulphnric  acid  lias  then 
been  dissolved  out  by  water,  1  part  of  oxalic  acid  is  sutficient  to  render 
8  parts  of  the  prusaiaa  blue  completely  soluble  in  25(>  parta  of  water. 
Neither  of  the^e  two  solutions  yields  any  do]>o.sit  on  exposure  to  the  air, 
as  is  the  case  with  those  which  arc  mude  with  prussian  blue  not  previously 
purified  by  acids  (Karujarsch).  —  With  prusaian  blue  not  so  prepared, 
it  is  best  to  use  2  pts.  of  oxalic  acid  willi  (>  pts.  c>f  prus^sian  blue  ;  a  elill 
larger  quantity  of  oxalic  acid  is  useless,  and  causes  precipitation;  those 
solutions  which  contain  the  smallest  proportion  of  oxalic  acid  are  also 
least  subject  to  dccmu position  (Karmarsch),  —  With  less  than  100  parta 
of  water  to  1  pt-  of  prussian  blue,  the  solution  is  not  complete;  if,  for 
example,  the  syrup  obtained  with  1  pt.  oxalic  acid,  6  pts.  prussian  blue, 
and  64  pts.  water  be  diluted,  after  24  hours^  with  only  64  pts.  water, 
and  filtered,  a  dark  blue  liquid  passes  through,  and  there  reinains  on  the 
filter  a  thick  blue  ma^^a,  wbich  dissolires  completely  in  a  larger  quantity 
of  water,  forming  a  blue  liquid*  With  1  pt,  oxalic  ficid  to  2  pts.  prussian 
blue,  a  smaller  quantity  of  water  suffices  for  solution  (Karmarsch). 
11  The  filtered  solution,  wben  evaporated,  leaves  a  syrup  wliich  dries  up 
pHl  a  dark  blue  earthy  imiss,  which  has  a  coppery  lustre  in  pnrtp,  is  mixed 
^iitU  colourless  crystals  of  oxiilic  aci*!,  but  redissolves  in  water.  If, 
however,  the  solution  has  been  prepared  with  2  pts,  of  oxalic  acid  and 
1  pt.  of  prussian  bhie,  the  whole  of  the  blue  separates  completely  as  the 
liquid  evaporates;  and  the  decanted  colourless  liquid,  when  further  evapo- 
rated, yields  crystals  of  oxalic  acid,  mixed  with  a  few  brown -yellow 
flakes  of  iron  salt,  a  proof  that  the  acid  has  removed  a  portion  of  the 
iron  (Karmarsch),  —  If  the  blue  liquid  is  diluted  with  too  much  water, 
it  becomes  decolorized  after  standing  for  some  week^,  and  fonns  a  blue 
precipitate;  but  a  lesa  dilute  solution,  e,  ^.,  1  pt.  oxalic  acid,  (5  pts.  prus- 
sian blue,  and  2.56  pta,  of  water,  does  not  decompose,  either  by  long 
standing,  or  when  heated  (L.  A,  Buchner,  Repert  72,  lilG).  Ace  on  ling 
to  Mohr,  on  the  other  hand,  the  solution  yields  nodepo&it  cycu  when  very 
inucli  dilated. 

The  blue  liquid  becomes  brown-red  when  mixed  with  catbooate  of 
potash,  but  does  not  deposit  ferric  oxiilo  till  boiled,  the  quantity  then 
'cpoflited  amounting  to  J  of  that  which  was  contained  in  the  dissolved 
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o\-".i-.  -•  Mv  :•     -.'.^  irL  —  Iif  .TT^suj.  xTter  'd*:ej  dnined.  are  fiued 

1":   :l*.t~   r->::  >■;    :-:7   ;-^     1  ■:■?    ::  l-=a.i   ;■■    r^astre  free  oxalic  tcid 

\Pur  jk-  jc  y.    J  :     —  1     ?-  -T^-..   tj:  1  r%.  ::  vo«^^p:rit  wiih  I  pt.  of 

1:*^  xa!a:c     :  ••  "x?";  i:-:  i  Tti^  .:"  :  1  .:«  \ry\     WoMi-spirit  parses  over 

first,  ir.  .  :*.:  -   :if   --e:.:      .•     xi-iie  *,i:^:c«  in  crrttals   without  anr 

cvolu:  .  r.  V  •"  *-  y    ir  ^*  i:::.   : .:   i^  k-=   is  it*  formatioD  cease*,  lul- 

pl;::r\>'.;>  *:■  I  ..>:  :  iv:  :   ya^-^     --r.  ".z^zzrT  iriih  a  email   quantitvof 
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I'otwivn  p-'V^'"  *-  •  ?"-*■  ^■•:"i  ^'  i  Jt-zil-r  teat  -ver  oxide  of  lead  (WeiJ- 

mann  \  Svl.w^::tT       -  ^    W  .iil^r    >4f.m.   /.i?m    SI,  376)  mixes  I  pL 

of  wood  spirit.  ^r.\  :.:ji"/.v  ?•  X5  :■'  iv.  ii  r!*e  vf  temperature,  with  I  pt 

of  oil  of  vitr-il.  ar.i  'L  s:    *   :'.  0  c;.x:.:r«?  wi:h  2  paru  of  binoxalate  of 

potrt^li  \it   slu'uli  le  !o:':  :\r  -4  ho-::^  l»efore  distilling),  wbereupitn  1 

conilui>tiMi*   \u\n'ui   p.isv  *   .  vr  r  t:rs:.  cor.:a:u:n?  a  certain   quancitv  of 

inrtlivlio  oxahito.  i*-hich  ir.av  '.  0  ^T^rardro^i  I'V  evaporation,  and  afterwardf 

iiiiMlivlit*  «>x:i):ito  wliioii  >*!:•!  fv<  in  the  ce<.k  of  the  retort;  the  latter  ii 

collrrto*!  'ipait.  pro>.-ed  K»t«-e^n  fii'ulo::?  J  .*per  and  purified  hy  6tandiDg 

ovitimI  »»r  vitriol,  or  by  ktipiiij  it  fir  si.-ir.e  t:iue  in  the  melted  atate.  ^. — 

3,  Alctliyru' t'xalato  may  l.ktwi-o  !o   obtained  by  di^tillinj^  W(H>d-epirit 

oxuliu   acid   alone.    an<l   cohobating   the    product    (Weidmann  & 

iferV  —  Al>o  by  treating  iierchlorinated  methjlic  oxalate,  CCIH)*, 

9oa-8pirit  (Cahonn). 


CHLOROMETHYLIC  OXALATE. 
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Pf-opertieg,     Colourless  rbombic  crptals.     Melts  at  51*,  boils  at  160% 
(bar.  at  0781  met.);  mnells  like  oxalic  ether  (DunioB  &,  Peligot). 
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Decompoftifionjf,  1 .  Cliloritie  gas,  with  the  aiil  of  heat  or  sutishioe,  slowly 
converts  nicthjlic  oxalate  (with  f<inimtion  of  hjtlroclilonc  aci*l)  into  chlo- 
rinated methylic  oxahite*  C*'H'■'C1*0^  and  after ward^s  iato  perch  lorina led 
methyUc  oxalate,  CCTO*.  (Mahiguti,  Ann.  Chim.  Pht/B.  70,383;  CotfipL 
rtnd,  23,  1071).  —  2.  Methylic  oxalate  tlissolves  in  water,  but  when 
dtseolveit  is  quickly  decoinpoiied,  especially  if  heale<lj  into  wuod-spirit 
and  oxalic  acid,  so  that  the  fiolution,  even  when  recently  prepared,  preci- 
pitatea  lime- water  (Dunia«  &  P^ligot).  it  first  dissolves  in  water  without 
diCtiomposiiioti;  but  iu  the  cuurie  of  ft  few  hours,  U  resolved  itito  oxutic  acid  and  melhol, 
without  yielding^  a  trnco  of  wood.spint«  Thti  methol  is  an  oil,  nearly  as  hm\j  as  waUT  j 
imclla  more  powerfuUy  aromiitic  tlian  thi*  mctbol  ohtmned  from  methylic  iti1|ihAt«; 
and  ei>iitAins  80-19  p.  c.  carhon,  1398  hydrogen,  unci  5"83  oxyicpn ;  it  ia,  lh<*refore, 
C^H^^O.  (Weidmann  &  Schweizer.)  — 3.  AqueoliS  Eolutionsof  the  fixed  alkalia 
immediately  decompose  methylic  oxalate  into  wood-spirit  and  an  alka- 
line oxalate;  but  anliydrauj)  oxide  of  lead  exerta  no  decompoaing  action, 
(Dumaa  &  P6ligot): 

C*H*Cy  +  2K0  +  2H0  ^  C^K^CV  +  2C^H^0». 

Wbco  methylic  oxalate  i»  very  carefully  decomposed  by  dilute  potiii«li,  wood-spirit  is 
actdAlty  ohtained.  (Weidmann  &  Schwdier,  J.  pr.  CAem*  23,  7.)  LoAtg,  in  a  former 
esp^riment  {Poyy.  42 ♦  40D).  in  which  he  distilled  Beveral  ounres  of  methylic  oxtdate 
With  potaih-ley,  did  not  obtain  a  trace  of  wood-«pirit ;  but  more  rHcently  {Or^an.  Verb,) 
be   aJmiU    the    resolution   uf  the   compound    into   alcohol  itiirl  n^ahte  of  potash.  «- 

4.  Aqneous  aniiiionisi  converts  inelhjlic  oxalate  into  wood-fepirit  and 
oxamido  (Ditmaa  4  Peligotjr 

2C»H'0,C^0*  +  2NH»  =  2C*H^0*  +  C^NTPO^. 

5.  Dry  amtnoniacal  gas  converts  it  into  wood-spirit  and  o  i  am  e  thy  lane. 
(Dumas  &  Peltgot.) 

2C*H*0,C*0»  +  NR»  •  C*HH)S  +  C*NH*0*. 


Chloromethylic  Oxalate,    C«H*Cl*0*=2C*HC*0,C*0*. 

JUlaoitti   (1839).      Ann.    Chim,  Fh^i.   70,   383;   alao  Ann,  Mann, 
32,  49;  also  J,  p/%  Chtm.  18,  62. 

ChlorhaUiget  kleetaures  Mtihyleti^  Oxalate  dt  Muthjflhte  ehlomrS,  Chlortx^l- 
/(frmnter. 

When  dry  chlorine  gas  is  passed  through  fused  methylic  oxalate  not 
cxpoiied  to  the  direct  rays  of  the  sun,  a  slow  action  fakes  place,  and  a 
fiwall  portiuti  of  tlie  compound  h  coiiverted^  in  the  cours-e  of  14  days, 
into  a  liqnid  which  docs  nut  solidify  at  ordinary  temperatures.  On 
decanting  this  liijuid^  and  decomptisiDg  tho  metliylic  oxalate  still  con* 
tained  in  it  by  conttnuirig  tho  passage  of  tbe  eblorino  till  a  eampio  of  iho 
liquid  disaolvcd  conipletoly  in  water  without  effervescence,  then  decoloriz- 


ITS  FTHTUXE:  0XTCE5-XUCUUS  C<H?0*. 

ing  tlie  Tcllov  finxizfiz  U'pjd  hj  the  applicatioa  of  a  gende  hmt,  tnl 
partiailr  digtilliaj'  ic  ^th  neqv«ns  change  of  reoeirer,  a  mixture  of 
oxaJic  acid,  mecajlic  ox&Iace.  and  a  small  portion  of  ehloromeUiTlic 
oxalate  remain  KsK:^d.  azd  disc: Hates  are  obtained,  some  of  which  Wiwft 
diasolred  in  vater.  gi^e  of  carboajc  oxide  gas  aloney  others  a  mixture  of 
carbonic  oxide  and  carbonic  add.  The  former  most  be  regarded  as  tlio 
purer  chloromethrlic  cxalare  :  the  latter,  in  which  the  proportion  of 
carbonic  acid  evolred  amounts  to  i^  of  the  carbonio  oxide^  most  bo 
rejected. 

Transparent,  colourless  li^^nid. 

KabgiitL 
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In  water  it  isistantir  diappsars.  being  conrerted  into  oxalie  acid, 
hjrdrochK>ric  acid,  and  carK-:i:c  oxide,  whicJb  escapes  with  efienreooence: 
C*H\'tHV  •  4KO  «  C«H=0»  -h  4CO  +  4Ha. 

In  this  devvn\p^v^ition.  lOO  p:?.  of  chlormethylic  oxalate  yield  38*82  pbL 
hv|Huhotical  anhydrous  oxalic  acid,  and  a  quantity  of  earbonie  oxide 
coni»i«ini:  412  p:^.  of  carK?n. — In  damp  air,  it  a  quickly  eonrertod  mto 
cr\>taUiiod  oxalic  acid  ^MaLi^ti). 


Perchloiomethylic  Oxalate. 

A.  Caiuurs  (1S4(>V  X  Ar*'i.  Cum,  PJkyt,  19,343;  also  71  pr.Cktm, 
40.  42:»:  aWlr.  i\riy4.  rr%A\  23,  lOTl". 

Jurmt*ttt\ 

t^btuinod  by  iuirvMUcii!^  i^erfecily  dry  metliylic  oxalate  into  bottlei 
fiUod  \vi(h  dry  ohbrino  irit$  a:td  e\po$inf  them  to  «unahine.  The  brisk 
notion  which  t,^ko;»  place  at  nr^t  soon  liiminishes.  After  ficreral  dip* 
oxjHKsuro  to  suushino.  wLo:i  the  colour  of  the  remaining  free  chlorine  no 
lonv;or  dimiiushos,  the  ir.e:hyac  oxalate  is  completely  conrerted  iuto 
cry Nt .lis  of  the  chlorine-comjvanil. 

Snow- white,  nacrtvu5  crystalUue  lamiu!e,  which  melt  at  a  gentle  hett, 
nnd  suMiiuo  iniitlv  uiide^viupiv^sl  at  a  stranger  heat;  they  have  a  rerj 
poworful  ihlour,  liVe  that  ol  phv^j^^ne. 

Cahovrs. 
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This  compound  i^  re9olretl,  }<irtially  by  simple  sublimation,  bnt  eon* 
tiletely  whon  itii  vapour  is  passeti  throui:£  a  glass  tube  heated  to  a  tem^ 
*aturc  between  300^  ond  4iH)',  into  phosgene  and  carbonic  oxide: 

CH:ro»  -  6CCIO  +  2ca 


OXAMETHYLAKB- 


177 


In  caustic  potash-soIution,  it  disappears  witli  violent  action  and  forma- 
tion of  o:ialute  and  carbonate  of  potasli  and  eiilorido  of  potassiutn: 

OCl*C>'  +  12K0  =  C^K'0»  +  4(K0.C0')  +  GKCI. 

Soda-soli tion  and  baryta- water  exert  a  similar  action.  —  Amnioniacal 
gas  acta  violently  upon  it,  forming  carbamido  =  CNH'O  (11,  481),  and 
«al- ammoniac. 

[According  to  what  equation  ?]^ — A  small  quantity  of  brown  matter  ii  formed  at  the 
wntnc  tiiTu*. 

Witli  wood-spirit,  it  is  deconiposcd,  witb  groat  lieat  and  intumescence, 
into  hjdrocbloric  acid  gas,  wbiuU  escapes,  methyl ic  oxaliite,  amoimtin^  to 
A  of  tbe  perchlorompthylic  oxahito,  and  Lddoromethylic  formiate  (VI  I,,309). 
If  therefore  writer  be  addetl  to  tbe  cooled  mixture,  a  beavy  oil  sinks  to 
the  bottom,  wbicb,  when  distilled,  gives  ofl'  cblorometbylic  formiate 
between  TS""  and  82^,  and  afterwards  niethylic  oxalate  at  162^: 

Alcohol  added  in  small  portions  to  metbylic  oxalate,  produces  great  rise 
of  temperature  and  evolntion  of  bydrocldoric  acid  gas,  wlille  oxalic  etber 
and  cblorovinic  formiate  remain  behind.  When  the  ad<lition  of  fresh 
alcohol  no  longer  produces  eifervcBcence,  t!io  lit^nid  is  left  to  cool  and 
mixed  witb  a  large  quantity  of  water,  wberebj  an  oily  mixture  i:i  thrown 
down»  consisting  of  the  two  ethers,  which  may  be  separated  by  dis- 
ti  nation: 

CTl*03  +  4Cni«0-  =  4HC1  +  Ci2H»«0^  +  2C«HSC10*. 

In  a  similar  manner,  fusel*oil  and  pcrcbloromethylio  formiate  mixed 
together,  become  heated*  give  off  hydrochloric  acid,  and  form  amjlic 
oxalate  and  cbluramylic  formiate  (Cabours): 


eCl^O*  -^  4C»m^0-  =  4HC1  +  ^^1^0*  +2C'=H"CiO^ 


^^^         Oxamethylaue.    c«NH*o»^C^H^Ad,cw. 

Dumas  &  Peligot  (1835).  Aim,  Cldm.  Phys,  58,  60. 

Dry  ammoniacal  gas  is  passed,  to  saturation,  over  heated  metbylic 
oxalate,  till  in  fict,  tbe  mass,  which  is  liquid  at  first,  solidifies  without 
alteration  of  temperature  to  a  white  crystalline  mass; 

2CH  O,C*0«  +  KB^  =  C«HSNO»  -»-  C*H*09. 

Altbougb  the  absorption  of  tbe  ammonia  is  attended  with  some  rise  of 
temperature,  it  is  nevertheless  necessary^  for  complete  trnoBformatioii,  to 
app]  V  beat  from  without,  so  ss  to  \  eep  the  mass  in  the  liquid  state  (Dumas 
&  F(ligot), 

Whit©  crystalline  ma«s  (Dumas  &  Peligot).  Crystallizes  frc»m  tlio 
alcoholic  solution  by  evaporation  in  pearly  cubes  (Liebig),  Soluble  in 
boiling  alcoboh 
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Hit  be  r^vdcsi  as  a  ccicp>imd  of  cxide  of  metlijl  with  oxamie  idd 
(Til,  ?20.)  'Alies  It  is  l<i!ed  wi-Jb  wmx«7.  mnd  ammonift  added  bydrop^ 
■0  ms  to  oentnlize  tiie  add  as  scon  as  it  is  set  £rce,  till  tlie  oompovad  u 
eompletelj  deconpased.  the  Viqzid  is  foand  to  contain  nothing  bit 
oxamate  of  ammonia  (  Balazd,  A.  A%n.  Ckim.  Pk^  4,  101;  alio  Jm. 
JPkarwL  42,  203;  also  /.  pr.  Clem.  25,  84). 


Oxalate  of  Ethyl.    C-ff  W=20HK),CH)*. 

Bebgmax.     OpfWwic/tf.  1.  S56. 

Th^ard.     Jfrw.  <f^  li  S-x,  if  Jrm^,  2,  11. 

Bauhof.  5c4ir.  19.  SOS. 

J.  Dumas  &  P.  Bocll^t.    Jl  Fkarm.  14,  113;  aho  &Iif.  St.Wui 

432. 
Dumas.     Jr.n.  CAim.  Pkyi.  .U,  2o::  also  Jisn.  Pharm,  10,  288. 

Etkylic  Czc'.ctt,  VmicOxMlcte.  Qrclic  Etkfr,  K:e€m€f>ktkm.  Kletdiker,  Qnlo/kr. 
Kittmmrtf  oder  oM^lMmru  Attkflp^d,  Ormi^mattr^  Etktr  amhfw,  QralaHttf^Ori* 
£EtkfU,  Ojtmlait  Hk^lifme,  —  DvKoxtttd  hf  Bcffsan ;  More  Bwvtilj  MiMripfti^ 
bj  TLea&rd.  Eft-Ji.^f.  Damu  ^  BovIiAj. 

Forme<l  hv  heating  uxalic  acid  with  alcohol  (Baahol);  more  readilj 
in  prcseEce  ci  julphurio  acid  .Thcnard*. 

Prodaced  also,  tojoiher  with  clii.-rovinic  formiate  and  hydrochloric  add, 
in  the  decomp-f'-iiion  of  peivbKromeihvlic  oxalate  by  alcohol.  (^Cahoiin» 
Jpn.  Chim.  Phys.  U*.  34 M.  —  •".  Also  in  the  preparation  of  crude 
aldebvde.  >*v  di^tillinf:  a  mixture  of  eqnal  parts  of  peroxide  of  manganeN. 
sulphuric  acid,  and  spirit  of  20  per  cent  (^C.  Schmidt,  Jiifi.  PAarm.  83» 
330).  T 

Prfpiraii'-n.  1.  A  mixture  of  1  pt.  oxalic  acid  and  8  or  10  pts.  of 
US  per  ccDt  alooliol  i>  heated  for  some  days,  and  then  distilled,  the  distil- 
late bein?  |ioure«l  back  a^.;in  ^ix  times  or  more,  till  the  residue  no  longer 
cr}'staHizes,  but  assumes  the  form  of  an  oily  liquid,  which  may  then  be 
di' tilled  iivor  wiihuut  residue  as  oxalic  ether:  Tr  this  last  distilUtioB 
tl.f  retvivor  thi'ui'l  bo  ol.aiijovi;  the  free  acid  is  sejiaratetl  by  agitatioo 
with  c:iHM»iia:e  of  limo  .Uauhof^.  A  gootl  mode  of  proceediuj  is  to 
mix  doliy4l  rated  ox  alio  ao:d  with  three  times  its  wei;^ht  of  absolute 
alcohul.  and  hoat  the  mixture  on  the  vatcr-bath  for  8  days,  in  a  flaik 
provided  with  a  a  upright  tube  3  ft,  lon^  and  sarronnde«i  with  daap 
paper,  ^o  that  the  alcoind  may  Ciirdonse  in  it  and  run  back  again;  the* 
attach  to  the  ll:i>k  a  Unt  'tul»e  b  {Afp,  *>!>.  and  distil,  whefeupoi 
alcohol  passes  over  fir>i.  and  afterwarils  the  oxalic  ether,  which  must  hf 
c<illected  in  a  separate  receiver  (Gm.).  —  Bergman,  by  distilling  eqisl 
jiaru  of  oxalic  acid  and  alchohol,  ubtaiued:  first  alcohol;  then  a  distillitt 
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&in^  which  lime-water  separated  an  ether  lighter  than  water,  and 
liurEing-  with  difficulty;  and  lajstly,  a  heavy  oil, —  2.  One  part  of 
effloresced  oxalic  aci»l  and  6  pt^*  o/  absolute  alcohol  are  diatilled  in  a 
retort  provided  with  a  thormometer,  till  the  boilins^  point  rises  tt>  1 -JO ^; 
the  distillate  poured  back^  and  redistilled  till  tho  EoUiDg  paint  rises  to 
IfiO**;  the  residue,  coDsidting  chiefly  of  oxalic  ether,  agitated  several 
tjmea  with  water  to  remove  free  acid ;  and  rectified  over  oxide  of  lead : 
the  portion  which  passea  over  above  1 80'  is  pare  oxalic  ether,  amounting 
to  i  pt  for  every  2  pts.  of  acid  (Mitscherlich,  Lthrh.),  —  ;3.  Oxalic  acid 
Y&  heatcil  in  a  tubulated  retort  WW  it  begins  to  give  off  white  fumes  (to 
180" — 200^,  according  to  Chaacol),  and  alcohol  dropped  in  through  the 
tnbulus,  Oxalic  ether  then  passes  over  in  large  quantity  mixed  with  a 
little  undecomposed  alcohol.  (Gaultier  d©  Claubr}%  Etw  scimi{f\  9,  363; 
also  Ann^  Pkarm.  43,  127). —4.  Alcohol  quickly  heated  with  oxalic 
acid  to  200^  in  a  narrow  g\w^  tube  with  thiu  sides,  immediately  forms 
oxalic  ether  (Gu^rin,  ih'uL),  —  5,  A  mixture  of  15  pts.  oxalic  acid, 
IB  ptd*  alcohol,  and  5  pt«^  oil  of  vitriol  is  distilled  till  a  small  quantity  of 
vinic  ether  is  fornied.  The  brown  acid  rc^^idue  iu  the  retort,  when  mixed 
with  water^  deposits  oxalic  ether,  whit-h  must  bo  iva^^hed  with  aqueous 
potoah  and  cold  water  (Thinard).  Tiie  quantity  thiiH  obtained  is  but  small 
(Dumae  *fc  BuuUay).  —  G.  A  mixture  of  I  pt.  binoxalate  of  potash,  I  pt. 
alcohol,  and  2  pt*^.  oil  of  vitriol,  is  distilled  till  the  retort  no  longer  con- 
tains alcohol.  The  first  portion  of  the  distillate  consists  of  alcoliol;  then 
conies  ether,  and  an  oily  liquid  which  sinks  to  the  bottom  and  contains 
the  greuter  part  of  the  oxalic  ether.  The  alcohol  is  poured  off  (if 
poured  back  into  the  retort  once  or  twice,  it  yields  more  oxalic  ether,  and 
when  mixed  with  water,  deposits  a  atill  further  quantity);  the  heavy 
liquid  shaken  up  in  a  cylinJrical  ves^sel  with  water;  exposed  to  tho  air 
till  the  vinic  ether,  which  often  makes  it  lif^hter  than  water,  Is  evaporated; 
boiled  with  litharge  in  a  short-necked  fia^jk  till  the  boiling  point,  which 
is  at  first  between  90"  and  100^,  haa  risen  to  183"  or  184  ,  whereby  it  ia 
freed  from  acid,  as  well  vl^  from  alcohol,  ether,  and  water;  then  decanted; 
and  the  ether  distilled  off  in  a  very  dry  retort  (Dumas  &  Bonllay). — 
Oxalic  ether  thus  prepared,  ib  at  first  contaminated  with  a  large  quantity 
of  sulphovinate  of  wine-oil,  which  may  however  be  completely  removed 
by  boiling  for  a  sufficient  time  with  litharge.  ltd  presence  may  be 
recognized  by  throwing  a  piece  of  potassium  upon  the  oxalic  ether,  and 
Betting  fire  to  the  liquid;  the  charred  nmss  becomes  red  hot,  and  leaves 
a  residue,  which,  when  dissolved  in  water  and  tiltered,  precipitates 
chloride  of  barium,  and  gives  off  sulphuretted  hydrogen  when  mixed 
with  hydrochloric  acid. 

FroperiUi,  Colourless  after  recttfication;  otherwise  yellowiah  (The- 
nard);  brownish  yellow  (Bauhof).  Oily,  Sp.  gr.  rO021»  at  7*5^  Boils 
between  183**  and  184%  the  barometer  standing  at  076',  Vapour- 
density  =  5  087  (Dumas  &  Boullay);  =  5*10  (Cahours).  Inodorous 
(Thenarti);  emelltj  like  wine-oil  and  fusel-oil  (Bauhof);  has  an  aromatic 
but  slightly  alliaceours  odour  (Dtimastt  DouUay).  Taste  ^slightly  astdn- 
geut  (Theuard);  very  disagreeable,  bitter  and  astringent  (Bauhof): 

Duin.  ik  BuuU,        Damog.  Caliouri. 

12  C  .....^ 72     ,...     49-31     49*28     49'4     4900 

10  H 10     ,.,,       6  85      . . . ,       G'79     fi'S     „.       G  7? 

8  0 ..,.     64     ...     43*84     4393     ._.,.     43*8     .......     44*23 
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Vol.  Densitj. 

C-vapour  .„. 12     ..«..„     4*9920 

H-gaa ,. .„„. 10     ......     0'69S0 

O-gw    .«.„.«... 4     .„  ..  4-4372 

Vapour  of  Oxilic  ether 2    .......  101222 

1     ........     60«ll 


Decompoakions.  1.  Oxalic  etlier  is  decomposed  by  Chlorine,  with  tbe 
aid  of  heat  and  PunsliiiiBj  but  not  otl^erwise,  yielding  perchloroalte 
ether  (C^-Cl^^O*^)  and  hydrochloric  acid  (Malap-nti,  Ann.  Chim  Pkfk 
74,  299;  comp*  Laurent,  Ami.  Chim.  Fhi/A,  66*,  317). — ^2.  In  conUrt 
with  Wat^%  oxalic  ether  is  resolved  alowly  in  the  cold,  quickly  with  the 
aid  of  heat,  into  aicoliol  and  oxalic  acid.  On  distilling  it  with  water,  tlie 
decomposition  takes  place  immediately  (Bauhof);  when  the  two  liaeifb 
are  merely  mixed  in  the  cold,  it  takes  place  slowly;  in  vessels  wUicli  do 
»ot  close  well,  the  mere  entrance  of  moist  air  gives  rise  to  a  fieparmtioa 
of  oxalic  acid-  —  3.  Aqufom  soliiUond  of  the  fixed  alkalis,  aach  aa  pota^ 
ley  (Tbenard),  or  baryta- water  (Bauhof),  produce  tliis  decompodition  witfc 
greater  rapidity.  100  pts.  of  oxalic  other  yield,  with  potash,  62'18  pti, 
of  ahaolnie  alcohtd  and  a  quantity  of  oxulatc  of  potash  containing  4S'38 
pts.  of  hypothetical  anhydrous  o:talic  acid;  this  shows  an  excels  of  11  16 
pts,,  proceeding  from  hydrogen  and  oxygen  taken  up  daring  the  reptt^- 
duction  of  the  alcohol  {Dtinias  &c  Boullay).  For  the  reaction  of  oialic  rtl»#r 
with  an  inAuJfirient  quunttty  ofpotush,  i?ee  (Xraiovimc  acid,  p.  183,  —  4.  Ox&llC  etOCf 
added  to  a  mixhire  of  lime  an4  hydrate  of  potctth  contained  in  a  fctwt, 
einks  into  tlie  powder,  producing  great  heat,  and  probably  fortnlDf 
oxalate  of  potash  and  ethylate  of  potassium;  the  mass,  when  heatr^ 
give3  off  hydrogen,  and  afterwards  contains  acetic  acid  (proceeding  from 
the  alcohol)  and  carbonic  acid  (from  the  oxalic  acid)  (Dnmaa  Si  Sua, 
Ann.  Chim,  Phi/s.  73,  152;  B}m  Ann.  Fhann,  35,  IGl;  aUo  */!  f>r  Onm. 
2i,  373).  —  5.  Aqueov 6 Ammonia  decomposes  oxalic  ether,  yielding aJooW 
and  oxamide  (Liobig,  Po^y.  31,334): 

2C*H^0,C^0'»  +  2NH>  »  2C^H*0*  +  C*N*1I^0'. 

When  oxalic  ether  is  shaken  up  with  excels  of  ammonia,  the  dropioT 
ether  which  ditfu&e  through  the  litjuid  soliilify  in  white  masses  retaiflin| 
the  spherical  form»  (Dumas.)  —  Banhof,  who  first  observed  the  formatioD 
of  oxamide  in  this  manner,  regarded  it  aa  a  compound  of  oxalic  ethtf 
with  ammonia.  —  6.  Dry  ammoniacai  ga^  passed  through  oxalic  etliei 
iH  absorbed ,  with  evolution  of  heat,  and  decompoges  the  ether  into  alcohol 
and  oxanietliane;  by  continuing  the  passage  of  the  gas  for  some  time,  » 
email  i^jiantity  of  oxamide  is  likewise  formed  (Dumas^  Liobig) 


2Cm»0,C*0»  +  NH3  -  C*H*0»  +  CWH^O*. 


J 


In  this  reaction,  100  pts.  of  oxalic  ether  yield  31*356  pts.  of  a1 

alcohol  and  78"072ptA,  (7C  to  77  pts.  according  to  Dnmaj*)  of  oxiuni 
(Dumas  6:   Doullay.)     When  the  ammoniacai   ga«  and  the  oxalie  elkir 
arc  hftth  perfectly  *lry,  the  greater  part  of  the  latter  rcnui^  'OOP* 

po^ed,  even  when    heat    is   applied;  a  large  qnantity  of  >  ^at  If 

then  fomu'd,  with  but   little  oxamide.     Absolute  alcohol   .^aLiJ.    ;.  1  witi 
dry  amuiDiiiaeal   gaja  dues  not  form  any  oxamide  with  oxa In  ueni,  bat  a 
clear  liouid,  which  when  evaporated  leaves  a  largo  quantity  of 
thane.  (Liebig;  Fogg.  31,  350.) 
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7.  Potamum  d.nd  Sodhtm  heated  with  oxalic  ether 
carbonic  oxide,  ciirbcmic  ether,  and  other  products. 
act  in  the  cold;  when  kerited  to  the  point  at  which  it  isofteru?,  it  emergen 
from  it3  crust  of  oxide^  forms  yellowish  white  flocks  which  gnulually 
become  dark  red,  and  at  1 30' hegins  to  |five  off  craa.  By  the  time  that 
fresii  pieces  of  sodium  no  longer  cause  any  formation  of  ga^,  the  tjuantity 
evolved  iimounta  to  ahoat  TjS*]  cubic  ccatimctre?3  for  5  07  graaiines  of 
oxalic  ether;  the  gas  consiats  of  carbonic  oxide  mixed  with  about  j'^  of 
Ita  volume  of  hydrogen  or  carbonic  acid.  There  reinains  a  dark-reil 
masSj  syrupy  while  warm,  but  of  the  con."sistence  of  an  extract  when  cold, 
and  haviiig  a  peculiar  odour.  This  masd  di^aolvos  readily  in  water, 
cArbonic  etlier  thea  separating  and  rii«ing  to  the  enrface  of  the  lit] u id.  It 
likewiie  diijaolvea  completely  in  absolute  alcohol;  and  thiii  eolation  eva- 
porated warm  over  oil  of  vitriul  ia  vacao,  leaves  a  vitreous  mass,  which 
ylelda  a  brown-red  powder^  quickly  becoming  moist  and  ginniny.  {Ettling, 
jinn.  Pkamu  1J>,  18;  also  Pogg,  3D,  157).  —  Potassium  also  forms 
carbonic  oxide  and  carbonic  ether,  the  residue  containing  oxalate  of  potasli. 

iCahours,  j:V.  Ann,  Chim,  Fkys,  t>,  201;  also  Ami.  Fhfxrm.  47,  2P2j  also 
^. />r.  Ckern*  30,  241).  The  dark  colour  appears  as  soon  ao  the  sodium 
begins  to  actj  if  the  action  is  strong,  heat  i^  produced,  and  fixalic  and 
carbonic  ethers  are  evolved  together  with  the  carbonic  oxide  ;  hence 
the  production  of  the  carbonic  ether  does  not  depend  on  the  addition  of 
water.  The  carbonic  ether,  which  amounts  to  a  large  quantity,  may 
likewise  be  distilled  off  from  the  niasa  as  soon  as  formed.  The  substance 
then  remaining  forms  with  water  a  black-brown  alkaline  solution,  which 
yields  a  large  t|uantity  of  alcohol  by  diistillation.  Sulphuric  acid  added 
to  the  re!<idual  li*|uid  tbrows  down  black  flocks  of  Nitjrlc  acld^  and  the 
filtrate  when  distilled  yields  formic  acid,  an  additional  quauLity  of  nignc 
acid  remaining  in  the  retort,  while  oxalic  acid  remains  in  solution. 
(Lowig  &  Weidraaun). 

This  nignc  acid  h  washed  with  alcohol  aud  ether  as  long  as  the  w^ash- 
liquida  exhibit  a  brow^nish  colour,  then  dissolved  in  alcohol,  filtered  to 
separate  a  trace  of  undissolved  black  matter,  and  evaporated.  It  may 
also  be  obtained  by  dij>soIving  in  water  the  mass  which  rcmaina  after  the 
distillation  of  the  carbonic  ether;  precipitating  with  acetate  of  lead; 
wasbing  the  brown  precipitate;  suspending  it  in  water;  decomposing 
with  sulphuretted  hydrogen;  filtering  from  the  sulphide  of  lead  ;  evapo- 
rating: the  fiilmte,  which  lias  at  first  a  yellow  colour,  on  the  water-bath, 
ia  shallow  oiicn  basins;  pouring  water  on  the  residue;  cviiporating  again; 
and  treating  the  nigric  acid,  now  again  rendered  insoluble,  with  water,  to 
free  it  from  oxalic  acid.  When  the  acid  thus  obtained  U  treated  with 
ether,  it  partly  remains  undissolved  in  the  form  of  a  black  mass;  aootiier 
jiortion  dissolves  in  the  other,  forming  a  brown  solution;  but  this  portion 
when  heated  with  water  is  likewise  converted  into  tlie  black  acid,  which 
docs  not  dibi^oK'o  in  ether.  There  are  therefore  three  state^^  of  the  acid  to 
bedlstingui>hed:  L  As  set  free  by  sulphuretted  hydrogonj  with  sepai-ation 
of  aulpbur,  iu  which  etatc  it  dissolves  in  water  with  a  pale  yellow  colour; 
2.  As  produced  by  imperfect  oxidation  in  the  air,  in  which  state  it  is 
insoluble  in  water,  but  dissolves  with  brown  colour  in  ether,  3,  As 
produced  by  perfect  oxidation,  in  wdiich  state  it  lis  black,  and  insoluble 
both  in  water  and  in  ether,  but  dissolves  in  alcohol.  Tlie  black  acid 
dissolved  in  alcoliol  reddens  litmus  slightly.  With  aqueous  ammonia, 
potash,  and  soda,  it  forms  brown-black  solutions,  which  when  evaporated 
leaye  blacky  brittle,  amorpbous  masses.     The  other  salts  are  almo.4  all 
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Inaolable  in  water,  and  bare  ft  brown  or  bbick  eoloui'.  TIni  ainrooiihetl 
aalotion  freed  by  evaporat'toa  from  exoe«s  of  amTDODia^  formt  willi  i 
of  lead  a  dark  brown  precipitale,  wbioh  wben  dried  at  100®, 
42  72  p.  c.  PbO,  31-50  C,  3  03  H,  and  22*66  O,  and  ta 
PbO,C»*H'0^  (L5wig  &  WaidmftDn,  Fo^^,  50,  107),  In  former  ex|wi. 
roenta  with  oxalic  etber  and  polaninro  Popg.  50,  107),  Lowig  ifaooigb 
that  he  observed  the  formation  of  eroconate  of  potaab  and  vinic  etliet. 

Of  this  liecomposition  of  oxalic  ether,  and  formation  of  carbciete 
ether,  no  ^atiiifuctory  account  has  yet  been  given.  It  ts  Irue  tl»t 
e»^ioQ»  (oxalic  ether) -C^''H»'*0*  (carbonic  ether)  -f  2CO.  Bot  as  Uia 
sodium  disappears  and  is  absorbed  in  the  maat,  we  cannot  sMsribe  Ihl 
result  to  a  catalytic  action  of  the  sodium.  Perhaps  ethylate  of  aodiaa 
(C*H*NaO')  in  formed  at  first,  together  with  oarbonie  etber  anti  earboaie 
oxide,  and  all  the  other  prodticta  of  doeomposition  are  formed  by  tibe 
action  of  the  ethylate  of  «odiam  on  the  excess  of  oxalic  ether  LikeviM 
preflent  at  the  commencement  of  the  action: 

C»H»»0*  +  Nft  «  C*H*N*0«  +  C»H*0»  4-  3CO. 

Other  ©xpUmationa  have  been  given  by  D«3berein0r  {J*pr*  Ckem,  % 
168,  and  by  Lowig  fie  Weidmann,  Pogg.  50,  117). 

Comhinatiam.  —  Oxalic  ether  dissolves  sparingly  in  WaUr, 
When  Bichloride  of  Tin  la  gradually  added  to  oxalic  e the?  at  a  (ivi* 
perature  below  0^^  till  the  whole  solid  idee  in  a  maaa,  oeediM  onited  io 
tufta  are  obtained^  from   which  the  oxalic  ether  is  agmiti  I8pml»i  ^ 
water  (Lewy,  CotnpL  rmd,  21,  371;  also  J.  pr,  Chiem,  37,  480), 
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12C..„ „, 

...      72*0    . 
.„       100     . 
M.       64  0     . 
„,     IIS-O    . 
.,     141-6     , 

-    1 776    ... 

«-4e  ,„. 

.,     1578     „,. 
»    2909    „., 
..    34-91     ,.,. 

....     17*5^ 

10  H. ,_„..,. „,. 

8  0 M... 

...       2-56 
....     16-22 

4  CI    

,...     29-25 
„«     34  as 

C'ni»"fy,2SnCl*  

...     405*6     . 

.  lOO'OO    .. 

...  lOO-OO 

Oxalic  ether  disaolvoa  in  Alooholf  and  is  precipitated  from  the  aolBti^i 
by  water. 


f  Vinomethylic  Oxalate. 
(?»H'»0*=C'ii^O,C*H=0,C*0*=C*(Mc,Ao,)Or 

Chancel,     laur,  &  Gerh,  t\  B,  1850,  373,  403;  Jahrmber,  1850,  401. 

OjrahtHonWkytith.  —  F<»nned  by  the  action  of  eulphovinate  of  MtlHk 
or  oxaloiuethyiuto  of  iH)ta«h,  or  of  the  sulpliumethylato  on  tJie  qjiIt- 
viflate* 

^*^*|2so^  ^  c»  f  ^i[>  .  c^l^J};}  o.  *  K}2fiai. 

or: 

C^HK>,K0.2SO>  ^  C^H*0,KO,C*0*  -  C«U>O,CHl*O,C»0«  ^  2(KOp80i)* 

Preparation.  —  1  pt.  of  oxalovinate  of  potush  completely  dried«  fa** 
at  100  I  afterwurda  in  vacuo,  ie  iiilimatety  inixcd  uith  1  pi,  vf  peiftdi/ 
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jvnhydfoas  sulphotnetliylate  of  potassiuni  (and  with  pDniice-stone  to 
facilitate  tbe  distillation),  and  the  mixture  heated  in  a  retort  placed  in  a 
eand-bftth.  On  the  applicntion  of  a  gufficient  heat,  the  vinoniethylic 
oxalate  pa«ses  over  in  the  form  of  a  yellow  li*|uid>  having  a  pungent 
alliaceous  odour  arising  from  the  presence  of  a  sulphur-compound  ;  from 
this  however  it  may  be  freed  by  aeventl  distillations  over  common  Bait* 
It  ifl  farther  purified  by  «hakin£j  it  up  with  cold  wator,  placinjE^  it  for  24 
hours  in  contact  with  chiorido  ol  calcium,  and  finally  distilling  it  over 
oxide  of  lead. 

Properties,  —  Transparent,  colourless  liquid^  having  a  faint  aromatic 
cwiour.  Sp.  gr.  127  at  12^  Distils  without  alteration^  and  Loils  between 
160"^  and  170^     Vapour-density  4071. 
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Vinomethyllc  oxalate  \&  inflammable^  and  burns  with  a  bright  flame, 
blue  at  the  edgos.  It  does  not  dissolve  in  water  withoat  decomposition; 
cold  water  aud  damp  air  decompose  it  slowly j  boiling  water  dissolves  it 
completely,  decomposing  it  however  into  wood-spirit,  alcoholj  and  oxalic 
acid.  In  solution  of  potash,  it  disappears  immodiately,  even  in  tbe  cold. 
Ammonia  decomposer  it  rapidly,  forming  a  precipitate  of  oxamldG 
(CbaDcel).  % 

H      Oxalovinic  Acid.    C^H'0-,C*0«=^H0,C'0=h-C*H'*0,CO». 

MiTScnERLTCn(1834).     Fogg,  33,  332.  — Z^Ar6.  Aufl.  4,  1,  208. 

^^  WdmJtoMur^,  jetAerkleetdurt,  Acide  oxaiovinique, 

A  solution  of  oxalic  ether  in  absolute  alcohol  is  mixed  wlllia  quautlty 
of  hydrato  of  pota!5h  dissolved  in  ahstilute  alcohol,  just  sufficient  to 
taturate  the  oxalic  acid  j  the  precipitated  crystalline  scaler  of  oxalo- 
viuate  of  potash  are  washed  on  a  filter  with  absolute  alcohol,  and  dissolved 
in  bydrated  alcohol,  which  leaves  undissolved  the  admixed  oxalate  of 
potash;  the  potash  sepamted  frofu  the  filtrate  by  an  equivalent  quantity 
of  sulphuric  acid;  the  alcoholic  solution  of  oxaloviujc  nerd  filtered  froui 
tbe  ffulphate  of  potash,  diluted  with  water,  and  saturated  with  carbonate 
of  baryta;  the  filtrate  evaporated  over  tlie  water-bath  tu  a  syrupy  from 
which  the  baryta-salt  separates  in  crystals;  and  from  these  when  dissolved 
in  water,  the  oxalovinic  acid  is  separated  by  sulphuric  acid. 

The  aqueous  acid  cannot  be  concentrated,  either  over  the  water-bath 
;  in  vacuoj  hut  ultimately  leaves  crystallised  oxalic  acid. 


184  ETHYLENE:   SULPHUR-NUCLEUS  C^H^S*. 

The  Ojral^nutes  are  resolved  by  boiling  with  excess  of  an  a^aeoas 
fixed  alkali  intoalcolial  and  an  oxalate  of  the  alkali. 

Ffdash'SaU,  —  Crystalline  ecales,  which  do  not  decompose  or  snffff 
any  loss  of  weight  at  100^*  The  salt  dissolves  readily  in  water  aud 
crystallizeB  out  again  with  difficulty*  Scarcely  soluble  in  absolute  aloobol, 
but  dissolves  with  toterahlo  facility  in  bydrated  alcohoL  100  pta.  of  llie 
salt  decomposetl  by  boiling  with  caustic  potash,  yield  a  quantity  af 
oxalate  of  potash  containing  47  23  pts.  of  hypothetical  anhydrous  oxilk 
acid. 

(yyitailiztd,  Mitscherlicb. 

K0»... ..,.     47-2     ..,.     30*22 3041 

aC,..M. 48  0    „..    30*73    30*M 

5H,„ &'0    ....       3-20 3-01 

7  O  ., 56'0    ....     35*85     35-68 

C^H=^KO*.C^O«  ....  156-2     ..,.  10000     lOOOO 

-  C<(K,C*H*)0«=  KO,C  W  +  CnP0,C=03. 

The  Baryta -mlt  and  the  Potash-mUj  which  was  obtained  like  lln 

baryta-salt,    crystallize   from    the  aqueous   tsolntion,   after  it   haa    bMi 
evaporated  over  the  water-batli  to  a  s^Tupy  consistence. 

When  the  aqueous  solution  of  the  potash -salt  is  boiled  with  chloride 
of  calcium,  oxalate  of  Itme  is  precipitated.  Similarly,  a  mixture  of  the 
aqueous  potash-salt  with  acetate  of  lead  or  with  sulphate  of  maoj^eie^ 
jcinc,  cobalt  or  copper,  yields^  when  heated  or  set  aside  for  some  time,  ■& 
oxalate  of  tlie  heavy  metal.  In  contact  with  protoxide  of  copper,  tfatf 
aqueous  acid  yields  alcohol  and  eupric  oxalate  (Mttscberlich). 


I 


( 


6.  Sulphur^ucloii,    C*W&\ 
Bisulphuretted  Vinic  Ether.    C*H*S*0=OH^S^H0. 

Malaguti  (1830).     Ann.  Chim.  Phyi.  70,  354;  ^^»o  Ann.  PhartiuZl 

BiMulfovindiher,  Sehwe/eiather,  Ether  mlfur^. 

When  salphuretted  hydrogen  is  passctl  through  bichlorinated  rinie 
ether  (C*Cl^IPO)  contained  in  a  retort,  a  alight  rise  of  teniperatare  takfi 
place,  and  a  small  quantity  of  an  oily  substance  passes  over,   whiob  ii 
insoluble  in  water  and  sinks  to  the  hottoin,  together  with  anuther  Wy 
which  has  an  ofleubive  odour  and  dis'-olves  in  the  water.     Towards  Wi 
end  of  the  process,  the  distillatiun  must  be  accelerated  by  external  luilv 
but  even   then  the   product  is  not  mucli  increased,  as  the  rostdaeeeot  _ 
beeonries  black  and  viscid.     The  distillate,  if  set  a^ide  for  a  few  daT%fl 
eolidifies  to  a  soft  mixture  of  needles  and  scales,  together  with  an  aiLl 
If  this   oil   be  pressed  out    between  paper,  and  the  residue  ropcttfdl/H 
crystallized  from  boilinj^  alcohol,  a  mixture  of  needles  and  lamiov  te  firti  H 
obtained,  and  afterwards  pure  needles  of  bisulphuretted  vinic  ethrr.     Tit 
Immitue  of  sulphochlorinated  vinic  ether,  which  remain  diaeolv^d  ^ 
mother-liquid,  may  be  separated  bv  further  evn^ioration  and  ocpoMi^^ 
nurifie<l  by  repeatedly  dissolving  them  in  hot  alcohol,  and  mnovilkf 
neodtes  which  appear  Hr^t  as  the  liquid  begins  to  cooL 
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Calourless  neciUea,  liaying  a  faint  odour  like  tliat  of  cliloride  of  sul- 
phur, fusing  between  120""  aud  123^,  and  eolidifyiDg  on  cooling  iu  a  Lard 
brittle  cryatiillin©  mass.  (Malaguti*) 

Malaguti. 

h4C 24     ....     35-82    35*71 
3  H    , ..„„«»       3     ....       4*48     ,„ 4  52 
_               2S.... _ „.     32    ....     47-76     ........     4701 
■                 O 8     ....     11-94    12*76 


ca^s^o »    67 


100-00     100*00 


The  needles  are  decomposed  by  alcoholic  potasli,  yielding  sulpliide  of 
potaa^ium  and  acetate  of  potath: 

C*e»S^O  +  3K0  =  C*H='KO*  +  2KS. 
They  dieeolre  in  ether  and  alcohol,  hut  not  in  water  (Malagnti). 


k 


c,  lodine-futclei. 
n,  Iodine-nucleus,     C*JH*. 

Iodide  of  Acetyl    c*lHl 


Begnault   (1835),     Aim.    Cliim,  Fliys.    5d,   370 ;   also  Ann,   Fharm, 

15,  69. 
Emil  Kopp.     Compt,  rend,  18,  87;  also  J,  pr.  Chem*  33,  185. 

Sogenannies  lodaceiifl,  lodaldehydetii  lodure  d'Acetyht  lodurc  d'Aideh^dene 
(tlie  hypothetical  radical  C^H^  being caJied -ilre/y/  or  AideAjf dene)*,  lod/iAate  (Laurent); 

Iodide  of  ethylene  (C*H*P)  imtucrsed  in  strong  alcoholic  potash, 
immediately  gives  off  vapour  of  acetyl.  It  is  ultimately  heated  to  50^ 
or  60^,  to  expel  the  vapour  completely,  and  the  vapour  passed,  first 
through  a  BUiall  quantity  of  water,  then  through  a  long  chloride  of  cal- 
cinm  tube  into  a  receiver  cooled  with  ice  and  salt,  in  whicli  it  condenses, 
whilst  olefiant  gaa,  produced  at  tlje  same  time,  pas.ses  further  (Reguault): 
C<H*F  +  KO  =  C'lH^  +  KI  +  HO. 

Part  of  the  C*H*P  is,  however,  resolved  into  C*H*  and  21.  —  E.  Kopp 
BinQpIy  distils  the  iodide  of  ethylene  with  alcoholic  potash »  passes  the 
alcoholic  distillate  into  a  well  cooled  receiver,  and  precipitates  the  oil  by 
water, 

Colonrlcss  oily  liquid  (Regnault).  Sp,  pr.  1-98.  Boils  at  56^ 
(E.  Kopp).  Vapour-dcnsity  about  4-78.  Smells  like  garlic  (Regnault); 
like  onions  (Kopp). 

It  is  decomposed  by  fuming  nitric  acid,  with  evolution  of  nitrons 
fames  and  separation  of  iodine,  hut  not  by  cold  pure  nitric  acid,  or  by 
culpliuric  or  hydrochloric  acid  (E.  Knjjp), 

Insoluble  in  water,  but  dissolves  very  easily  in  alcohol  and  ether. 

E.  Kopp,  Vol,         Density 

4C 24     ....     15-69     ....     15-20  C-vapoar    4     ....     1-6C40 

3H 3     ....       1  »6     ,...       2  00  Il-g-aii 3     ....     0-20r!> 

I.. 126     ....     82*35  Kuijiflur .,„.     1      ...     8  7356 
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If 6  ETHYLENE:  lODINE-NUCLBUS  C^PIl. 

p.  lodioe  Nucleus.     C»PH* 

lodal.    c*PH,o\ 

To  this  head  belong  probably  the  two  following  liquids; 

a,  A  solution  of  1  pt.  iodbe  in  4  pts.  absolate  alcohol,  is  introdocel 
into  a  bottle  providi'd  with  a  loosely  Stiiiig  gln.88  stopper,  4md  atfoog 
nitric  acid  added  in  about  equal  quantity.  If  tlje  browD  mixture  dost  I 
not  become  decolorized  in  2  to  8  days,  more  nitric  acid  must  be  add^ 
Gaa  is  then  contioually  evolved,  cousi.sting  chiefly  of  nitrous  aiidet  and 
an  oil  is  formed,  whieh  must  be  removed  with  the  pipette.  As  it  ^lU 
retuius  alcohol,  nitric  aeid,  and  nitrous  ether,  it  must  be  distilled  o?6r 
carbonate  of  lime  and  chloride  of  calcium.  It  begins  to  boil  at  '25^;  the 
boiling  point  rising,  however,  to  115^,  at  which  temperature  the  residue 
decomposer,  and  the  dihtillato  becouies  red  from  separation  of  iodine. 
The  first  portions  of  the  distillate  which  piiss  over  contain  large  quantities 
of  nitrous  etber;  the  last  portion  ooutiiins  only  traces,  which  may  ba 
removed  by  leaving  the  liquid  for  aoveral  days  in  contact  with  30  imm 
lis  bulk  of  water 

The  oil  thus  obtained  smells  like  chlorine*  When  kept  under  wat«r 
for  some  days,  it  forms  needles  at  the  anrface  of  contact.  It  giTei  off 
iodine  with  oil  of  vitriol,  and  is  converted  by  pota&h  into  iodoform.  —  It 
ditHSoIves  sulphur,  bronitue,  and  chlorine,  and  dissolves  in  alcohul  and 
wood-spirit  (Airad,  Ann*  Cklm,  Fhys.  04,  217;  also  Ann,  tharm»%^^ 
258;  also  J,  pK  Cfiem,  12,  188). 

6,  When  a  saturated  solution  of  iodine  in  alcohol  is  pouied  into  nitric 
acid  heated  in  a  capacious  flask,  a  violent  action  ensues;  nitric  otide, 
acetic  acid,  and  nitrons  ether  are  given  ofl";  and  the  iodine-solutioe 
becomes  decolorized*  If  the  application  of  heat  bo  continued,  fre^li 
iodine  added  till  t!ie  action  ceases  and  the  colour  disappears,  and  the 
liquid  left  to  cool,  the  compound  sinks  to  tbe  bottom  in  the  form  of  a 
yellowish  oil.  — The  supernatant  acid  liquid  still  deposits  a  small  porttoo 
of  oil  on  being  mixed  with  water,  and  still  more  when  neutralixed  by 
potash;  hut  the  oil  thus  separatod  is  more  coloured:  the  most  effeclv^ 
means  of  extracting  it  is  to  sb:ike  up  the  acid  liquid  with  vinlo  ether. 

The  oil  is  clear,  of  pale  yellow  colour,  and  sp.  gr.  1*3-1;  has  a  stroQg 
pungent  odour,  very  diiferent  from  that  of  iodic  ether.  It  reddeos  litoni^ 
masmueb  as,  from  the  groat  facility  with  which  it  deoompoaoa,  it  caoii^ 
he  freed  from  a<l boring  acid,  oitbcr  by  distillation  or  by  the  aetioQ  of 
alkalis,  Boils  at  110^;  but  decomposes  and  turns  brown  at  the  misc 
time.  When  exposed  to  the  air,  it  evaporates  very  slowly,  becotoiu^ 
thick  and  dc^colorized;  on  tlic  hand  it  evaporates  more  qtiiekly,  leaving  i 
etu in  t>f  iodine.  When  heated  in  a  retort^  it  slowly  yields  at  71*  a 
colourless  distillate,  having  an  ethereal  odour,  and  leavea  a  dark  tiiifk 
rchidne,  which  at  IDS*^  likewise  volatilizes,  giving  off  iodine-vapours^  and 
leavin^j  a  shining  carbonaceous  residue.  —  The  oil  exposed  to  sunshiat 
in  closed  vessels,  assumes  a  darker  colour,  and  yields  a  cryatallino  depoiit 
of  iodine. 

Chlorine  gas  reddens  tbe  oil,  with  formation  of  hydrocblorir  m 
gafl|  but  without  complotcly  decomposing  it.  —  Cold  nitric  acid  hai 


^^ 
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ftCtion  iipoB  tbe  oil,  OH  of  vitriol  turns  it  brown,  and  at  higher  tempo • 
latures  blackeoa  it,  with  evolution  of  iodine  and  eublijiiation  of  yollowish 
prietna,  probably  consisting  of  C^H*I*.  ^  Hydrochloric  acid  slowly  colours 
th«  oil  brown,  itself  at  tho  «aoie  time  actjuirin^  a  yellow  colour.  Strong 
potaah-solntion  decolorizes  it,  with  riso  of  terapeniture  and  evolution  ol 
gas,  and  assumes  a  red  ccdour  ;  but  on  agitation  with  water,  the  oil 
becomes  somewhat  yellowiiih,  and  at-quires  the  power  of  reddening  litmus; 
if  the  potai?h4(?y  is  in  sufficient  quantity^  the  oil  appears  to  resolve  itself 
into  a  colourle»3  oily  hydrocarbon  and  iodide  of  potassium;  no  iodato  of 
potash  is  formed.  Potas'^ium  decomposes  the  oil,  with  evolution  of  heat, 
leaving  a  residue  of  charcoal  and  iodide  of  putassium.  Phosphorus  pro- 
duces iodide  of  phosphorus,  with  great  evolutiou  of  heat;  the  tame 
decomposition  tukea  place  even  uuder  water,  which  then  takes  up 
hydriodic  acid,  —  Tlio  oil  dissolves  abundantly  in  other  and  in  alcohol^ 
and  is  separated  from  its  alcoholic  solution  by  water  {Johnston,  Phii^ 
Ma^,  J.  2,  415;  also*S'rJir,  68,  213;  also  Ann.  Pharm,  0,  206).  —  John- 
ston regards  this  lit^uid  as  Iodic  Etiia\ 


d.  Bromijie-nucleu 

a.  Bromine-nucleus.     C*BrH^ 

Bromide  of  Acetyl,    C^BrHl 

EfiGlf4fLT  (1835).    Amu    Chim,  Ph^h  59,  362;  abo  Ann,  Pharnu 

Soffmanntet  Br&macetyit  Uritmaldeh^den,  Bremitiri  d'Aeef^tef  Bromurt  d'Alde^ 
kjfdine,  Briftn^ ( hase  {lAureni).  [Vinam}. 

An  alcoholic  solution  of  bromide  of  ethylene  (C*lI*Br^)  mixed  wltli 
anueous  potash,  6pontaneou>jly  evolves  the  vapour  of  bromide  of  acetyl, 
wliich,  on  the  subsequent  application  of  beat,  is  given  off  completely 
between  30''  and  40\  It  ia  passed  through  a  small  quantity  of  water, 
then  through  a  long  chloride  of  calcium  tube,  and  then  into  a  receiver 
surrounded  with  a  mixture  of  ico  and  saltf  in  which  it  condenses  f|uit8 
free  from  bromide  of  ethylene: 

C*H^Br*  +  KO  -  CBrH*  +  KBr  +  HO. 

Colourless,  very  thin  liquid,  which  has  a  sp,  gr.  of  about  r52,  boila 
even  at  ordinary  temperatures,  and  forms  a  vapour  of  sp.  gr.  3"69L  Its 
odour  is  ethereal  and  alliaeeous,  but  not  unpleasant  (Regnault)* 


Rcgnault, 

Vol. 

Density. 

4  C    ., 

.    24     , 

...     22*43 

,...     22-48 

C-vupour    .,..,« ,     4     . 

..,     l'GG40 

3H    ....... 

.      3 

.       2-80 

....       292 

H'gas ..«,     3     . 

...     02079 

Br  

.     80     . 

.     7477 

,„,     74-60 

O.gas ,.     1     , 

...     5-5465 

C*BrH> ,.. 

.  107     . 

..   100*00 

».  lOO-OO 

Vapour  of  C«BrB^..     2 

,.,     r-4184 
...     3-7092 

Chlorine  converts  the  liquid  into  an  oil  resembling  Dutch  liijuid.  Jf 
the  liquid  be  enclosed  together  with  bromine  in  a  setilod  glass  tube, 
exposed  for  some  days  to  fiunshine.  and  the  puiut  of  the  bulb  llien  broken 


miik  vmter  rail 


cm  «lroa^v 

110  Toi  hjrdroffti 

^  if  Ike  im  k  iB.  kated,  100  ToL  <»r  tk« 

IM  YoL  atVo»>TBpHir;  aind  if  the  iron 

md in  f«L  ttAflA-Tipoar.  (Bi^giiiiik). 


(iMMtik. 


I 


1.  To  1  pL  of  oAer  or  aboolttle  mieoliol  oontaiiioil  in  i 

anted  dirtilkioiy  ftppuatos,  3  or  4  pU.  of  liroBiiie  mie  grmdualljr  adM; 

f  tlte  mixtore  eel  m^ide  lor  12  d^vs;  acd  tliree-fMiilIu  of  it,  coDsisling  of 

I  Irrdrotiroiziic  mdd.  bromide  of  etbjrl,  and  keiTj  liydrobromic  ether,  ctu- 

Iwled  off;  a  reeidoe  is  then  leA,  oimm^lxmg  of  bional  mixed  with  tismll 

of  hemTy  hjrdrobromic  etfaer  and  hjttrobrDinic   acid,      Tkis 

r  mixed  with  water^  and  oxpowd  to  the  air  in  a  shallow  basin,  far 

^  an  btterral  of  12  to  24  hoars,  TieMa  large  cryatak  of  hjdrmte  of  broutftl. 

Oft  |«otJj  heating  these  cijstaU  with  six  times  their  weight  of  oil  of 

witaU^  the  dehydrated  hromal   ainks  to  the   bottom  as  a  tmnspareol 

t  oil,  whieh  \a  separated  meehaoicalij  from  the  greater  part  of 

the  oil  of  Titrio),  and  finally  distilled,  first  orer  slaked,  and  then  oTtr 

^ek  lime.     Or  the  ery$tailized  hydrate  may  be  distilled  with  o3  «f 

ritriol. 

2.  Three  parts  of  bromine  are  gradn.al1y  added  to  1  pt*  ftf  tif^^tAi 
alcohol  contained  in  a  bottlo;  akmt  i  distilled  oflT  at  a  l  ai- 

iniC  hrat;  the  reaidnei  consi^tin^  of  broom  1,  bctivy  bv  (t<f, 

bydrtibromic  acid  and  formic  acid,  agitated  with  a  lur^^e  c|asui|tty  of 
etljcr;  the  upper  ethereal  Ptralum,  which  contains  the  Iroiual  and  hea**y 
hydrobrojnic  ether  in  solution  (if  too  little  ether  bo  used^  it  f»lb  to  tM 
bottom),  seimnited  from  the  lower  liquid  containing  the  two  sciflii;  tlM 
ether  dti^tilled  from  the  upper  layer  at  the  gentlest  iiossiUe  heat-  tbs 
residue  eK^Kitred  to  the  air  in  a  sliallow  dish  till  yellowish  cryatalt  uf 
hydmto  of  bromal  form;  these  crystals  pressed  between  paper  to  frit 
tfiem  from  the  heavy  hydrobromio' etherj  a  portion  of  wbteh,  aercfUic- 


BHOMAL. 
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8,  remains  atlberitti^  to  tliem;  und  tlie  crystals  di^tilledj  as  above,  with 
11  of  vitriol  {Lowig}. 

Aecordin^  to  Aim^,  bromal  may  be  prepared  tike  lodfd,  from  alcohol,  nitric  acid, 
and  bromine. 

Properties.  Transparent,  colourless  oil,  of  sp»  gr.  3'34 ;  soinewliat 
greasy  to  the  touch;  makes  grwise-spots  on  jiaper^  wbicb,  however,  dia- 
appear  after  a  while.  Boils  above  100°,  and  may  bo  distilled  without 
decompositjon.  Has  a  peculiar  pungent  odour,  and  excites  a  copious 
flow  of  tears;  its  taste  is  extremely  sharp  and  burning,  and  very  per- 
Bifitent* 


4C 

...      24    . 
1     . 

...     240     . 
...       16     . 

„      8*54     .„ 
.,      0*36    .. 
„     85^41     ... 
..       5-69     ... 

LcJwig. 
8-64 

H  

3Br_ 

....       0-38 
....     84-e5 

2  O 

....       6-33 

C^Br*HO= .,».. 

...     281     . 

..  100  00     ... 

10000 

Decompositions.  1.  Bronial  passed  over  reddjot  iron  yields  bromide  of 
iron,  charcoal,  and  carbonic  oxide  [and  hydrogen].  —  2.  Heated  lime  or 
baryta  becomes  incandescent  in  bromal  vapour,  forming  carbonic  oxide 
gas  [and  water?]  and  a  bromide  of  the  metal  mixed  with  charcoal. 
These  metals  da  not  act  when  only  blightly  heated.  —  3.  Ac^uCoUS  fixed  alkalis 
decompofioil  bromine  at  a  gentle  beat,  yielding  formiate  of  potash  and 
bromoform: 

C*BHHO=  +  HO,KO  =  C^HKO^  +  C=Brni, 

Chlorine,  nitric  acid,  and  oil  of  vitriol  exert  no  decomposing  action;  if 
bromal  fumes  on  the  addition  of  oil  of  vitriol,  it  still  contains  heavy 
hydrobromlc  ether. 

Combinations,  With  Water,  a.  Hydrate  of  BromaL  —  Bromal 
exposed  to  the  air  is  soon  completely  converted  into  snow-white  crystals 
of  the  hydrate.  A  solution  of  bromal  in  a  amall  quantity  of  water 
yields,  after  long  keeping,  large  crystals  of  the  hydrate  having  the  form 
of  sulphate  of  copper.  The  crystals  fuse  even  at  the  heat  of  the  hand; 
they  have  the  smell  and  taste  of  bromal.  Oil  of  vitriol  converts  them 
immediately  into  anhydrons  bromal.  They  dissolve  readily  in  water, 
^      and  crystallize  out  again  on  evaporation. 

i 

W  ^'-    S-  Afjtteoifs  BromaL     The  solution  has  the  taste  and  smell  of  bromal, 
P     tlNi  not  redden  litmus,  or  precipitate  nitrate  of  silver, 

Bromal  dissolves  Phospkorus  and  Sulphur. 

It  mixes  readily  with  Bromine, 

Mixes  very  readily  with  Alcohol  and  with  Etha'  (Lowig). 


Large  Cry^iak, 
4  C 24     .. 

,.      7*57    ... 

1-58    ... 

..     7571    ... 

..     15-14     ... 

Li5wif. 
,...       7*75 

5  H 5    .. 

1-57 

3  Br 240     .. 

..     15^32 

6  0 48     .. 

....     75  "30 

e'Br3H02  +  4A(i....     3J7     .. 

,  louoo    ... 

....  100  00 
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Bromt-hTainrm.   OHBeO". 

Camck    y.  iu.  Cliak  i^fiL  1>,  4&8;  ab»  ^.  ^.  Oem.  41,  62; 

Bnmawtfirwm.    luBcwed  37  Cumxrs  m  1S4S. 

Forsed  br  tLe  a£tf*>c  «£  IrimZse  -za  3ii|z«o«s  tolatioBi  of  tbe  alkalioe 

C^^HHH  «  IHO  ^  liSr  -  €«B&rW  ^  €CQ^  ^  9HBr. 


Browae  b  m«i(^e<i  hr  fOBiII  p«twai  to  m  coaeatnled  aqaeoas  folntioB 


of  ritrue  of  po:a^.  till  it  z^  I'yisiT  emsses  efenvteeMe  mMi  escape  of 
c&rbozic  aoi,  &ci  die  I:q:::i  t<f;=j  t>  asfUMe  a  reddicb  eoloor;  tkt 
excess  of  br*>aiine  is  tLec  ceTtrilijed  W  caatio«s  additioQ  of  cftutk 
poujh;  the  o:!t  raixi^Lre  of  brocnoxafom,  btoMolbnB,  mad  m  small  <{ias- 
titj  of  a  pecc!;^  5ab«:aaee,  whjA  siaks  to  tbe  bottoa,  gentlj  dislilM 
with  vater;  tLe  resi^s^  oil  left  to  eool  to  tbe  errstallisiBg  point  andcf 
vaier;  ac'i  tbe  cTT^tsUice  xcas  of  crvde  brMBOxalom  waabed  witb  water 
ac'i  then  dissolrcd  in  AlecboL  from  vb:c!i  sohitioo  pore  bromoxaform 
CTjszillize^  c-t  •-•a  cvAlzz- 

'  CrvrLilliies  ca  €r»I:ni:  fr>Bi  the  hot  sat  anted  alcoholic  solntion  in 
lon^  iilkr  Lccdies;  from  the  dilDte  aolation,  bj  spoataneoiis  evaporaiioi 
ic  traii*pareL:  olozirless  ubies.  Melt*  at  74'  or  75^;  erapoiatos  for  the 
m:?:  pin  ::s-i:-M=:f-:-ifr'l  whrZi  hel:e^i.  mer^Ij  giTin^  off  a  small  qoantitj 
cf  bromine  ra^-.ur:  an  J  ^ubliices  in  highlv  lustraus  needles. 

CahowB. 

«C         ...- 34    —      7-«8 7-79 

5  Br. 40a    _    8i-29 85-7* 

H ~.  -         1     —      0  21     0-32 

40  -. -      32       .      6-$2 613 


May 

i.f.  with  *a  X. 

B 

volat 


OBHHO* 4W    -.  100-Oe 10000 

*   rfcinieJ  is  t^ttooe  niK)2-r20.  in  wkkh  5ll   are  icplaodl  by  5Br 

or  i>  »  ooxp-atd  of  CBr^H   ^roaxofonn)  with  C«Bi20« - C^BrO^.O*, 
with  *a  il»:  »k  cf  the  r.u*-l  u«  OBrK>\. 

Bromoxaform  heated  with  oil  of  vitriol  till  it  boils,  is  decomposed,  with 
volatiliiation  of  bromine  and  an  oilj  product.  —  ikrong  nitric  acid  doei 
not  decomr^^^^  J^  even  at  a  boilio-  heat,  but  merely  dissolves  it  —  Iti 
.solution  ill  p^>ta.*li  is  deconipcsed  bv  boiling  into  bromoform  which  rok- 
tilize.^.  and  a  re.<idue  of  oxalate  of  potash  and  bromide  of  potassium: 
C^Bf^HO*  *  4KO  =  niBH  -r  C<K-0«  -¥  2KBr. 

It  does  not  di-^<olve  in  Wnt^r,  even  at  a  boiling  he^;  is  hot  slightlf 

soluble  in  uvntlv  b.nue.1  oil  of  vitriol ;  insoluble  in  cold  nitne  acid,  hot 

ailolve.  in  thut  acid  when  hot  and  tolerably  strong  (the  nndissolveJ 

Ion  tU^iting  on  the  top  in  the  form  of  an  od),  and  oiystallim  m 

>  as  the  jjolution  oovds.  .      ^,  ,        -i     •      jt    r  t 

olves  in   WoodspHt  and  in  Etker,  and  easily  m  Alcohol,  espe- 

lOn  boi  (^Cahours). 


CHLORIDE  OF  ACETYL. 
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t,  ChhriM-nuchu 

o,  Clilorine-nucleae*     C^CIH', 

Chloride  of  Acetyl.    C*C1H^ 
Rbomault,    Ann.  CJdm.  Phys*  5B,  BOB;  abo  Ann.  Fhurm.  14,  28. 

Suffetmnntei  ChhraeeiyI,  Chtoraldehj^den,  Chlorure  d'Actiylf,  CAtorure  ^Atde^ 
kyden§,  Chtor6tkaK  (Liurent),  [Vinak], —  Firit  obicrved  by  Liebigj  examined  by 
KcgiiAiilt  in  1B35. 

CLlonde  of  etii jleiie  is  mixed  in  a  gas-geuerating  apparatus  with  alco- 
holic potiiab,  atid  after  four  day^,  when  ehfonda  of  potassium  hag  settled 
dawD«  the  liquid  in  ditstilled  in  tlm  water-hatii  at  a  gradually  iiiGreiiBing 
heat.  From  20'  to  2S\  the  liquid  begiua  to  hoH  aud  gives  off  a  largf* 
quantity  of  ga^jeous  chloride  of  acetyl,  which  is  puritiod  hy  passing  it, 
firbt  into  a  bulh  gurroiinded  with  ice,  thou  through  two  Liebig^s  bulb- 
apparatus,  the  first  filled  with  oil  of  vitriol,  the  eecond  witli  potash  (to 
retain  alcohol  aud  hydrochloric  acid),  then  through  a  chloride  of  calcium 
tube,  then  through  a  small  bulb  coolevl  to  — 13^,  in  which  traces  of  chloride 
of  ethylene  are  deposited,  and  hiistly  into  a  Email  receiver  cooled  to  — 22^j 
in  which  the  chloride  of  acetyl  condenaes  to  a  liquid,  mixed,  howerer, 
with  a  email  quantity  of  chloride  of  ethylene  (Eegnault). 

C*H*Cr^  +  KO  =  CWCl  +  KCl  +  110. 


Thio  liquid,    boiling  between  —  18^  and   —  15^    (Liebig).     In 
gaseous  gtale  it  has  an  ethereal  odour  (Regnault). 


thi 


Begnault.  Vol. 

i  C... 24-0     ....    38*46    .„.    38'90  C-Tapowr .*  4     , 

3  H 3*0     ..„       4'Bl     ....      477  H-gm  „._  3     , 

CI   Z&'A     ....     5673     ....     56-33  CJ-gaa .,.,..,..... 1     , 

C*CIH*  ....  62-4     ....  100-00     .».  lOO'OO  Vapour  of  C*CIH*  ....  2 


Deu!»ity, 

0  2o;a 

2*4543 


4^3262 
2*1631 


The  gatf  burns  with  a  bright  yellow  flame,  green  at  the  edges.  Mixed 
with  oxygen  gas  over  mercury  and  set  on  fire,  it  explodett,  1  vol.  of  the  gaa 
absorbing  2^  vol.  oxygen,  and  forming  2  vol.  carbonic  acid  ga?,  together 
with  water,  hydrochloric  acid,  and  calomel*  2  vol.  of  ibe  gas  contain 
4  ToL  C-VBpour,  3  vol  H-gaa,  and  1  voL  Cl-gas;  4  vol.  C -vapour,  with 
4  vol,  0-gas  form  4  vol.  carbonic  acid  gas;  2  vol.  H-gas  witb  1  vol.  0-g:is 
form  water;  and  1  vol  11* gas  with  1  vol.  Gl-gas  forma  hydroehloric 
acid.  —  Electric  sparks  passed  througli  the  gas  for  some  time  produce  no 
decomposition*  — ^  Potassium  does  not  act  upon  the  gas  in  the  cold,  but 
when  slightly  heated  in  it,  becomes  incantlc^ceut,  and  separates  chiircoaL 
together  with  a  bniall  quantity  of  naphthaliu  (Hegnault). 

Ill  tlio  liquid  fetate,  it  is  dissolved  sparingly  hy  water,  but  in  all  pro- 
portions by  alcohol  and  ether  (Liebig). 

Chlorine  transfurnis  it  into  the  compound  C*IPCP  (Regnault). 


ETHYLENE:   CKLOR INS-NUCLEUS   C*Cm  . 
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Monochlorinated  Viuic  Ether. 

C*H*C10  =  C^C1H=,H0  ^  C^0C1H%H»  ? 

Frl.  d'Arcet  (1837).     Ann.  Chim.  Pht^s.  60,  108;  also  ^^it.  PhatWL 
28,  82;  also  J.  pr.  Chetn,  13,  439. 

Vhhrvin'dthitr.  ChlorUh^rai (D'Arcet),  Ether  wi/urique  kimieJUontfi  (Milig«t9, 

OJtifi'hlfiture  tVEik^ne  (Laurent). 

Wlimi  chloriJe  of  ethylene  (VIII,  37G)  Is  prepared  from  cItlortDe  oad 
imjiurifii'J  olefiant  ga%  ami  distilled  over  the  water-bath  to  purify  it, 
|niro  rhloriilo  of  etliylone  paa^e^  orer  first  at  85^=^,  and  there  reraaiof  % 
I'OMidu*^  which  docs  wot  begin  to  boil  till  140^,  the  boiling  point  then  con 
fiimally  rising  till  it  reaches  ISO**,  The  distillate  thus  obtained  jieMs, 
nftor  Hiorouj^h  imrillcatiou  [by  what  nieana  ?J  a  transparent,  colouricsv 
very  thin  oil,  Iriving  a  sweetish,  ethereal  odour;  its  vapoar-deiMiSj 
in  403. 

D'Arcet.  VoL       Dfsi»!f. 

4C..«. 14*0     ..,     33*61      ,,,     5445  CvJipoar .4     ....     1«40 

4  It    •..    4-0     .„.      5  GO    ....      h-n  H-gas ...4     ...    ^m 

Ct   ^  JA'i     ....     49-58    ....    49-34  O-pw    . „ I     _    2-4Sa 

0««.,«.^,     I»*0    ....     1121     ^.     10-80  O-fjis    _ ^     ,,„    0&5tf 

CWclo      ri'4     ...  100-00      ...  100^  Vapo«rofC*H*CiO     1     ,..    4'95ai 

It*  vii)¥»ur  U  thenilbre  monatoinic,  Uke  that  of  oommon  elher. 

Monoohlofioftl^d  vinic  ether  bums  with  a  green  flame.  Chlorine  and 
uniniouiii  tiorl  no  letioii  ti|K>ii  it  (D'Arcei). 

Thi«  eomiiOttiMl  b  doublless  prodnced,  qatte  independentlj  of  chloridf 
of  tlbyWii«i  ojr  tho  ftciioii  of  dJartoe  on  the  ettiet^Tapoar  etill  coataiiiii 
ilt  Uie  olefiiml  giiu  (R«ig««ttlt)  It  is  prohoblj  den  formed  %i  the  tnm^ 
\  of  Iho  actioii  of  eUortae  upon  pore  ether.  (MftlngitlL)  i 


1 
1 


MonoGhkmeetic  AciiL   CHKH^O^ 


i  t«^MIIAf#«OOlh«_ 


-   MM^whicbiilMhlDnfirtieedd. 


!■•  tfcio^^h  giiMl  beetle  add  in  the 
pbet(il  m-Wf  ifovr  even  at  100'), 
H  ftl  100%  io  expel  fret 


irilh  water,  Mt»* 
I,  ttjkUi^ 
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on  evaporation  in  vacuo,  first  a  few  crystals  of  ordinary  acetate  of  silver, 
which  must  be  removed,  and  then  small  white  shining  scales  of  the  chlor- 
acetate,  which  are  somewhat  more  soluble  in  water  than  the  acetate; 
change  very  rapidly  when  exposed  to  light,  and  leave  chloride  of  silver 
when  burnt  (Leblanc). 


4  C    

240     .. 

..     11-92     ... 
..       0-99     ... 
..     53-62     ... 
..     17-58 
..     15-89 

Leblanc. 
....     11-54 

2  H   

20     .. 

1-02 

Ag 

CI  

4  O    

1080     .. 

35-4     .. 

32-0     .. 

52-70 

C*ClH2AgO^ 201-4     ....  100-00 


Bichlorinated  Hydrochloric  Ether. 
C*H'CI»=C*C1H',CP=C*C1'H,1P  1 

Regnault  (1839).     Ann.   Chim,   Fkys.   71,   355;    also   Ann.   Pharm, 
33,  317;  also  J,  pr.  Chem.  19,  201. 

Trichlorvvnafer,  Acetylchlorid,  doppeltcMorhaltiyer  Chlorwasnersioffather,  Ether 
hydrochlorique  bichlorur€, 

Monochlorinated  hydrochloric  ether,  C*H*C1*  (VIII,  375),  exposed  to 
daylight,  rapidly  absorbs  chlorine  gas,  assuming  a  yellow  colour,  but  not 
decomposing:  but  if  exposed  to  sunshine,  it  loses  its  colour  in  a  few 
minutes;  becomes  heated,  often  enough  to  cause  projection  of  the  liquid; 
and  gives  off  hydrochloric  acid  gas  (Regnault); 

C^H^CP  +  2C1  -  C»H»C15  +  HCl. 

700  grammes  of  monochlorinated  hydrochloric  ether,  covered  with  a 
thin  layer  of  water,  are  introduced  into  a  two-mouthed  bottle,  one  aper- 
ture of  which  is  connected  by  a  bent  tube  with  a  cooled  receiver,  while 
the  other  serves  to  convey  the  chlorine  to  the  bottom  of  the  vessel.  The 
liquid  is  first  saturated  with  chlorine  in  a  rather  dark  place,  and  then 
transferred  to  a  lighter  place,  or  to  direct  sunshine,  to  induce  the  reaction. 
After  the  action  of  the  chlorine  has  been  thus  continued  for  two  days, 
during  which  time  a  small  quantity  of  liquid  distils  over  in  consequence 
of  the  heat  evolved  (this  liquid  is  rich  in  chlorine,  and  may  serve  for  the 
preparation  of  sesquichloride  of  carbon),  the  liquid  in  the  bottle  is  dis- 
tilled over,  the  receiver  being  changed  after  a  while, — because  the  first 
portion  still  contains  a  large  quantity  of  monochlorinated  hydrochloric 
ether,  and  must  therefore  be,  again  subjected  for  some  time  to  the  action 
of  chlorine,  after  which  it  may  be  added  to  the  latter  half  of  the  distillate 
and  the  whole  distilled  in  a  retort  provided  with  a  thermometer,  the  first 
and  last  fourths  of  the  distillate  being  set  aside  and  used  for  the  pre- 
paration of  terchlorinated  and  quadrichlorinated  hydrochloric  ether. 
The  half  of  the  distillate  which  passes  over  in  the  middle  of  the  pro- 
cess at  a  constant  boiling  point,  is  pure  bichlorinated  hydrochloric 
ether. 

Colourless  liquid  of  sp.  gr.  1  372  at  16^;  boils  at  75®.  Vapour- 
density  4*530.     Smells  like  monochlorinated  hydrochloric  ether. 

▼OL.   IX.  o 
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Bcfuvh.  ToL      DcMitj. 

4  C 240     _     15-02     —     l«-2i  Ciapoa- 4     -.    I'iM 

3  H    30     ...      2  25     —       2  32  H-^at 3     ^.    0-»7» 

3  a   106-2    .  .     79-73  79  C3  O-cm    .-> 3    ....    7-3fi!S 

C«H>CP...  133-2     ...100-00     ._  100-20  Vapour  of  C*HK3*     2     —    J-Off 

1     «.    4-«i:4 

This  componiid  if  ecmrcielT  acted  npon  hj  potasli  eren  in  tlie  stite  of 
boiling  alcoholic  5c*Iat:on.  a  Fmall  quantity  of  chloride  of  potasnBM 
separating  oat  after  several  distillations,  while  bieUorinated  hjdrochlorie 
ether  passes  over  unaltered.  If  the  residue  of  the  dbtillation  be  tfaen 
eTai¥>rated.  exhausted  with  alci-hoL  filtered  to  separate  chloride  of 
potassioni,  and  the  filtrate  evaporated  to  drrneasy  the  residue  tku 
obtained  gives  with  sulphuric  acid  a  distinct  odonr  of  aeetic  aod. 
[The  acetate  of  potash  is  peril  a  ps  formed  as  expressed  by  the  folloviig 
equation:  OHXTI'  -r  4K0  =  OH'KO*  -f  SKG-J  —  Bickforinated  hjdio- 
chloric  ether  expo^  tu  the  action  of  chlorine  in  ninsbine,  is  conrerteJ, 
fiKt  into  OHKriS  then  into  C*HC1*,  and  finally  into  CH:1*  (Begnmalt). 


The  scH^alled  Ferchloride  of  AceiyL 
c*iPci»=cKnH>,a«=cHn«H«,Hci  i 

Regxaitlt  (1S3$X     ^""-   Ck^   ^^y<-  ^9,   151;   also  J.  pr.  Om, 

18,  80. 

Peirlomrt  d'Acetfie,  Ckiormrt  de  Ckloriikaae  (Unrent).  [Ktnmmk\, 

Dry  chlorine  gas  exerts  no  action  upon  gaseous  chloride  of  acetyl 
OClH\  in  difi'ufred  daylight,  hut  in  sunshine  it  forms  products  whoie 
nature  varies  accordicg  to  the  proportions  in  which  the  two  gases  are 
mixed. 

Preparation,  Gasccjis  chloride  of  acetyl  is  evolred  by  gradoally 
heating  a  mixture  of  chIori«le  of  ethylene  and  alcoholic  potash  6t»  20' 
upwards;  i>a^sod  thnuirh  a  bulb-apparatus  filled  with  water  to  remofe 
alcohol- vapour;  tht'U  through  a  chloride  of  calcium  tube;  and  kitly 
through  a  bulb-api<kratus  cuniaining  a  large  quantity  of  pentachloride  «f 
antimony,  which  must  be  cooled  at  first,  but  afterwards  allowed  toiet 
wann,  to  prevent  the  mass  fn^m  solidifying.  The  brown  oimss,  swwl 
up  to  double  the  original  volume,  which  remains  afier  satnrmtioo,  yieMi 
by  distillation  an  etherval  liquid,  which  is  freed  from  antimony  by  agit^ 
tion  with  water  containing  hydrochloric  acid,  and  twice  rectified  oTtr 
quicklime.  The  portion  which  goes  over  between  95'  and  1 15%  eoDtaiM 
Dutch  liquid:  but  the  boiling  point  quickly  rises  to  115%  whov  it 
becomes  constant,  and  at  that  tem|H>rature  the  compound  paraes  oTcrii 
the  pure  state.  —  2.  Chlorine  gas  is  |iassed  to  satuiation  throngh  chloriil 
of  erhylene  covered  with  a  laver  of  water  and  placed  in  a  dark  sitaatia; 
the  yellow  liquid  then  bruu^'Lt  into  the  light,  where  it  losea  its  coloir, 
becomes  heated,  and  gives  off  hydrochloric  acid,  which  disaolres  in  the 
water;  chlorine  gas  continuoush'  fossed  through  it  for  two  days  in  tbs 
light;  the  watery  stratum  decanted,  and  the  oil  distillec^  rqectiDg  tk 
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first  portion  whicb  passes  over  below  115°,  and  the  last  portion  which 
distils  abore  115^  The  portion  obtained  in  the  middle  of  the  process  at 
115?,  and  amounting  to  f  of  the  whole,  is  the  pure  product. 

Oil  of  sp.  gr.  1-422  at  17°.  Boiling  point  115^.  Vapour- density 
4-613  to  4-707. 

Vol.       Density. 

4C 24-0     ....     18  02     ....     1817  C-vapour   4     ....     16640 

3  H    3-0     ....       2-25     ....       2-31  H-gaa 3     ....     02079 

3  CI    106-2     ....     79-73     ....     7928  Cl-gag    3     ....     7-3629 

C<HH:1»....  133-2     ....  10000     ....     99  76  Vapour  of  C^H»Cl»     2     ....     9-2348 

1     ....     4-6174 

Mixed  with  alcoholic  potash,  it  immediately  becomes  heated  and  forms 
a  precipitate  of  chloride  of  potassium,  and  aHcrwards  yields  by  distillar 
tion  the  liquid  C*C1*H',  without  any  evolution  of  gas.  Exposed  to  day- 
light in  a  bottle  filled  with  chlorine,  it  is  converted,  in  the  course  of 
24  hoars,  into  sesquichloride  of  carbon  and  hydrochloric  acid: 

C^H»C1'  +  6C1  -  C^Cl«  +  HCl. 

When  chlorine  gas  is  passed  for  a  day  through  the  oily  compound 
C*H*CP,  a  large  portion  of  it  is  converted  into  the  liquid  C*H*C1* 
(Regnault). 

This  compound  is  isomeric  with  bichlorinated  hydrochloric  ether.  It 
IB  probably,  as  Malaguti  and  Laurent  suppose,  =  C^Cl'H,  U',  while  the 
oil  obtained  from  Dutch  liquid  is  perhaps  OHH^P,  HCl,  as  Regnault 
•opposes;  or  C*C1HVC1». 


f  Chloride  of  Othyl.    C*IPC10'=C*H'0»,C1. 

Gerhardt.     N,   Ann,  Cktm.   Phys.  37,   285;  Ann.   Pharm.   87,   68; 
Jahresber.  1852,  444. 

Chloride  qf  Acetyl  {Gtrh&Tdii)  I  the  group  C^H'O^  is  called  Othyl  by  Williamson 
fltod  Acetyl  by  Gerhardt  (VIII,  336). 

.  Formation  and  Preparation.     By  the  aetion  of  oxychloride  of  phos-- 
phorus  on  acetate  of  potash: 

3C^H»K0<  +  PC1*02  =  3Cni»02Cl  +  PO^K'. 

The  oxychloride  is  made  to  flow  drop  by  drop  into  fused  acetate  of 
potash.  A  brisk  action  takes  place,  attended  with  considerable  evolution 
of  heat,  and  the  chloride  of  othyl  distils  over  without  application  of 
external  heat,  into  a  receiver  which  must  be  kept  cool.  The  product  is 
freed  from  excess  of  oxychloride  of  phosphorus  by  distillation  over  acetate 
of  potash  (a^  process  which  is  always  attended  with  some  loss,  from  forma- 
tion of  anhydrous  acetic  acid),  then  distilled  by  itself,  and  the  portion 
which  passes  over  at  55°,  collected  apart.  —  [if  pentachlonde  of  phosphorus  be 
«sed  in  this  preparation  instead  of  the  oxychloride,  the  distilled  product  deposits,  after 
m-dtj  or  two,  a  quantity  of  a  yellowish  white  substance,  which  deliquesces  in  the  air,  and 
diMolvct  in  water  with  a  hissing  noise ;  it  does  not  volatilize  without  decomposition, 
b«t  eban  when  heated,  and  gives  out  an  odour  of  phosphorus;  it  appears  to  be  a 
rompound  of  pentachloride  of  phosphorus  with  chloride  of  othyl.  Hence  the  oxychlo- 
riile  IS  better  aidapted  for  the  preparation  than  the  pentachloride.] 

Propfrtiei,    Colourless,   very  mobile,  strongly  refracting  licyiid,  oC 

^5L 
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sp.  gr.  1-125  at  11°;  boils  at  55^;  fames  slightly  in  the  air,  mud  hist 
pungent  odour  recalling  that  of  acetic  and  of  hjdrochlorio  acid.  Tke 
vapour  attacks  the  eyes  and  lungs  strouglj.     Vapour  dennfcj  =2*87. 

VoL       Dottkj. 

C-Ttpoar 4     ....    l-6«4# 

H.gu 3     ....    0-2079 

Cl-gas 1     ..«    2-4M3 

O-gM 1     ....     1-10« 


4  C 

24-0     .. 

Gerhardt. 
..     30-61     ....     30-59 

3  H    

30     .. 

3-82     ....       3-95 

CI   

2  0    

35-4     .. 

160     .. 

..     45-16     ....     45-23 
..     20-41     ....     20-23 

C<HK)2,C1 ....     78-4     ....  100-00     ....  10000  2     ....    5-43ii 

1     ....    2  7177 

Decompositions.  Chloride  of  othyl  in  contact  with  water  is  converted, 
with  violent  action,  sometimes  even  assuming  an  explueiye  character,  into 
acetic  and  sulphuric  acid: 

C^H»C10«  +  2HO  =  C^H*0<  +  HCl. 

Ammonia  and  aniline  act  strongly  upon  it,  the  latter  forming  aoetaoilids 
(or  othanilidc)  C^'U'NO',  the  same  compound  that  is  formed  by  tke 
action  of  anhydrous  acetic  acid  upon  aniline.  —  When  chloride  of  othjl 
is  gently  heated  with  zinc  in  a  sealed  tube,  the  metal  is  strongly  attaekt^ 
anil  a  brown  tarry  substance  formed.  Water  separates  from  the  latter 
brown  flakes  which  become  pitchy  when  heated;  a  peculiar  etberetl 
odour  is  likewise  evolved,  and  chloride  of  sine  remains  in  eolation.— 
Chloride  of  othyl  yields  with  sulphide  of  lead  a  coloarless  distillite 
having  a  disagreeable  odour  like  tbat  of  cat's  arinCj  and  probably  oob- 
sisting  of  sulphide  of  othyl.  —  With  acetate  of  potash  it  forms  aofaydroH 
acetic  acid  (  VlII,  335). 

^K^}^  +  cmK)2,a  -  KCl  +  ^||l^}o«. 

With  bcnzoato  of  potash  it  forms  benzoic  acetate: 

^"»'^^'}o--  +  C^HW.Cl  =  KCl   +  ^u^}0^. 

and  similarly  with  the  salts  of  other  acids  (Gerhardt).     With  thiaoettte 
of  load  (Mt^  Appendu'  to  Ethylene  componndit),  it  forms  chloride  of  lead,  and 
probably  also  unhyilrous  thiacetic  acid  (Kekul^,  Ann,  Phturm.  90,311): 
t^»H>^l«  .    ^4»^.^  _  ».^.    .   C^HW 


Pb 


js*  +  cniw,a  =  Pbci  +  glUI^Is*.  t 


/3.  Chlorine-nucleus  C*C1*H*. 

The  so-called  Chloride  of  Formyl.    C*CPH«. 

REONArLT  (1838).     Ann.  Chim.  Phys.  69, 155;  also  J.  pr.  Chem.  18,««. 

CAhrure  de  Fonmwh,  ChhrHhat  (Tjiurent).  [Vimek], -^ Kb  tlie  ndied^hnir 
AMumrn  thi*  rxiHti-iu^  of  the  hy|H>thHical  nulical  Formal,  CH.  it  regarda  Cbii  wyewJ 
M  2((*^II(U\  thrn-hy  tmnsforring  it.  without  aoy  reasoD,  from  tha  eChjIsM  to  ikt 
mrthvlnie  nerira. 

Tlio  coni|Miun.l  C*1PCP  (p.  194),  is  mixed  with  alooholie  potash;  dit- 
tillod  into  a  rvcoivor  surrounded  with  ice;  the  distillate  washed  with  a 
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emnli   quantity  of  water    to    rcmore  the   aJcolioI;    and    rectified   over 
cliluride  of  cfiJciuni. 

Cr>ltjur'leKs  liquid  of  *«p.  gr.  1250  at  15°;  boils  li^tween  3.5' anil  40^ 
Vapour-don.sitv  =  3*321;  hiia  an  alliaceous  odour,  liko  tbat  of  cbloride 
of  acetyl,  CMFCl. 

VoL       D(?iisity. 

4C..., ,     24'0    ,.„     2179    ....     24-8G  Cvaponr i     ....     1-6640 

2  H     2-0     ....       2-07     .„.       2-2rf  H-gM 2     ....     (II3»6 

2  CI    7U'H     ....     73-U     ...     7«*92  Cl-gaa , 2      .,     4'9QS6 

C*CPH-   ...     9C-8     ....   Itm-OO     ,,,.   10006  Vapoiii- of  C^Cl^^     2     ,...     6*7112 

1     ....     3-3356 

The  liquid  becomes  c<jloured  by  keeping,  even  wben  sealed  wp  in  a 
gla.««  tube,  and  i[ejj<»sits  a  white,  non-cryatalline  substance,  which  coa- 
taine  25-Qii  p.c.  C  and  2 '32  H,  and  if?  therofore  an  if^tmicric  moditii-atittn. 
—  When  poured  jato  a  bottle  tilled  witli  ebbtrine  and  e.\posed  to  light,  it 
takes  fire  aud  depn.sits  soot.  But  if  it  be  ptoired  into  chlorine  in  the 
sbatle  and  then  expn.sed  to  daylij^dit  for  12  liours,  it  yiebk  cry  eta  Is  of 
ee.«qui«'hb)ri(le  offarbon,  C*CI*,  auil  in  sunshine  is  complelely  converted 
int^j  tbat  compound  (liegnault): 

acim^  +  6C1  ^  c'ci"  +2nci, 


Bichlorinated  Viuic  Ether.    C*}PCPO-C*C1HPO^C*OC1»H,HM 

Malacsuti    (1830).      Ann.    C/iim,    Fh^9.   TO,   338;   also  Ann.  Pfiarm. 
a2,  15;  VLlmJ.pr.Chem,  18,  27. 

Vhhrfither^  liiehlorvinaihrr^  Ether  tutfmi^He  vkloruri,  -^  Previously  obBcrved 
hy  Tkrrhttllft  »nd  by  Liebig:  compart:  VI U,  i8.'t«  t8-l|  wtiere  the  mode  of  formation  ia 
likewise*  givpti. 

Prepm'dtmt,  Cbloriac  gaa  washed  by  water  and  dried  over  cbloride 
of  cjtlciun*  IS  passetl  by  daylight  into  very  pure  etlior,  which  must  at  first 
\m  cooled  i^oaiewbat  below  U**.  Ah  s^oim  nn  the  absorj»tit>n  dimiuiahcH, 
hydriKdiloric  acid  gfis  mixed  w  ith  vapmir  of  hydrochb>ric  ether  m  cvrtlved 
in  i*ueli  quantity^  t!nit  tlic  liquid  would  froth  over  if  it  were  not  cooled. 
The  liquid  m  afterwards  gradually  heated,  tlio  ternpemtare  being  at  bujt 
rai.«ed  to  0U%  and  cJdorine  pUHi>ed  through  tlie  liquid  nil  tlie  time.  In 
ibii^  nianner,  after  the  pas>i:ige  of  the  chlorine  has  been  cnntinued  for 
40  hours,  a  heavy,  yelbnv,  fuming  liqurd  i.s  obtained,  which  boilr*  {ibnve 
100';  It  is  freed  from  the  more  volatile  admixtures  liy  diwtilbition  at 
100'\  and  then  carefuliy  heated  .wmewbjit  abcH'e  llH}%  but  removed  from 
the  fire  as  noon  as  it  shows  any  tendency  tt>  become  darker  and  give  nfT 
hydrochloric  acid,  an  eflect  which  generall}^  takes  place  between  135^ 
and  142".  The  residual  acid,  .'I'ligbtly  fuming,  :ind  pnngcnt-amelling 
Itqiiid  18  washed  with  water  continually  renewed,  till  it  exhibit.^  a  constant 
composition  (whereupon  it  dimini.shcis  in  bulk,  beconieij  neiitrnl,  more 
viscid,  epecifically  heavier,  and  acquires  a  more  pleasant  odour),  then 
dried  in  vacuo  over  oil  of  vitriol  and  lime,  and  kept  in  a  bottle  to  pro- 
Berve  it  from  contact  of  damp  air.  ^ — A  small  quantity  of  chloral  remains 
mixed  with  it. 

Transparent,  colonrlesa  oil,  of  ep,  gr.  1*5008.  Smells  and  tastes  like 
fennel.     Neutral. 


rMi8: 
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4  C  .,,.. „  ...  24  0 

3  H  ....^^ •,,„«  30 

2  a.»„ 70*8 

o :..,, 8*0 

C<H>CTO    »-, 105'S 


Maluku. 
22'e8    22-4!* 

2*84     ,....,„       2-84 
66*92     67-50 

/■56     7-17 

100-00     100-00 


Decompofifiojis.     L  Bichlorinatr^d   viiiic  ctlier  decomposes  below  ita 
boiling  point,    turiririg  brown    nml  giving  oiT  bytlrocliloric  acid  gas. — 
2.   Oil  of  vitriol  converts  it,  with   ovolntion  of  hyilmchlorjc  acid,  into  a 
blnck  pitchy   niuMs.  —  S,   Hydros ulplniric  a^cid   giis    pfi^sed    tlin>uglj   the 
Itijuid  sometimes  exerts  a  decomposing  action,  sometimes  not,  an«i  apj»a- 
renily  under  the  same    circiimstaTiceis;    when    it    acta,    a    slight    rise  of 
'  temporature  and  evolution  of  hydrochloric  acid  takes  place,  and  a  heavy 
toil   in-soluhle   in   water    passves   over  (a   mixtun^  of  biaulphurett-e^l  vinic 
ether,  C4PS-0,  and  chloroaiilplKi vinic  ether  t*H^CISO,  which  crytstjtl liases 
'after  several  days)  together  with  a  liqind  solnble  in  water,   antl  having* 
Yery  offensive    odour,      The    ilijstillate    is    of   small   amount,    and   is  in- 
creased hy  heating  the  reddue,  but   not  much,  hecause  tho  residue  i 
becomes  {»lack  and  viscid; 


md 


CmKl^O  +  HS  =  C^IPCISO  +  HCI; 


C*H»CI"0  +  21IS  *  CfU'SSQ  +  2HCh 


4,  Bi chlorinated  vinic  ether  immersed  in  water  gradually  disappears, 
products  of  decomposition  dissolving  in  the  water,  [JVohnbly  n*  htdm- 
chlnnr  flrul  arrtic  iicul :  CH\H  R)  +  31IO  =  C*lViV  +  2Hn.]  ^-^^  Bicldonnated 
vinic  ether  treated  with  a  current  of  ammoniacal  g«s,  becomes  heated  to 
the  hoiling  point,  thickens  and  turns  Idack,  and  gives  oif  white  vajtours 
having  a  disagreeable  empyreumatic  odour.  If  the  ether  is  di^fsolvcd  in 
perfectly  ah.'?olnte  alcohob  dry  ammoniacal  gas  produces  nverelv  a  slight 
colouring  without  further  action;  but  if  water  be  not  com plolely 'excluded, 
BaUammoniac  separates  out,  and  the  lir|uid  is  afterwards  funnel  to  cootiio 
aotftate  of  ammonia: 

C<H='Cra  +  3NH>  +  3H0  «  NHVCni^O*  +  2NH*CL 

6*  Aqueous  pota.*^h  does  not  act  imniediutfdy,  but  alcoh(dio  potash  <]uickly 
decomposes  iHchlonnated  vinic  ether,  funaing  a  precipitate  of  chloride  of 
potji£sium  and  a  solution  of  acetate  of  potash: 

Cni>Cl-0  +  3K0  «  CUl*KO*   h  2KCk 

The  chloral  likewise  present  gives  rise  to  the  formation  of  a  smull 
rpiantity  of  chloroform^  wdiich  falls  down  as  an  oil  on  adding  water  to  iht 
i*oJd  luixturo  of  biehlorinatcd  vinic  ether  with  alcoholic  pota-sli;  this  oil 
disappt^ars  on  boiling,  either  before  or  after  the  addition  of  water,  from 
formation  of  fonnic  acid.  —  T.  Potassium  does  not  act  in  the  cold  on 
bichlorinated  vinic  ether  contained  \n  a  receiver  standing  over  niCTcaryJ 
but  on  the  application  of  hesitp  it  becomes  covered  with  chloridtr  of 
jHitassium,  ana  gives  off  a  gas  which  burns  with  a  green  tlamc,  aud  cuu- 
tains  C,  H,  and  CI  in  the  proportion  of  44  :  5  :  05  (besides  oxygeti)»  and 
19  tbereforo  perhaos  C*H^C10  —  Mur  souscJilortire,  i.  ?.  bichlorinati^ 
ether  mintu  ICI  [?]  (Miil;iguti).  —  8,  Chlorine  gas  paaaed  for  aomc  timf 
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ihmmgh  htcMnfifmU*i  Hher  \n  tha  nhaik,  ^rmi  Hi  00'  to  0A',  proflncM  no 
oluimttoti  ill  it  (Miiliiffuti).  In  Munnliini)  clilorino  iiocutti\Mimm  tlio  ooni- 
\muttd,  ciinveriinif  it  inU>  |M)ri!lilorinat4!<J  viiiio  otiior  (Ho^nAiill}. 


Terohlorinated  Hydrochloric  Ether. 

inv^fntheMttrk^m^tir  CMnrm^»9^tt^faihtr,  QtutdrieMitrvimtfirr,  Ktk^r  hpdrttchUf 

Formal  bv  the  furtiiDr  Action  of  cblorino  on  monooliloriimto<l  or 
bieblorinatoil  bydrifcblorio  otbor  oxpfmod  to  li^bt.  \\Uk  «43iNtmtion  from 
ibeNO  oofntKiutHin  fb}|mmlii  u|kiu  it«i  biKb«!r  IxiilinK  fMiirit.  I 

Liquiif  of  Hff*  gr.  I '5/10  lit  17'.  BoiU  nt  102'.  Va|>our  (limnity  s 
5*700.  In  otbor  ttm\H*cU  it  rofH)inbl«!«  iiionoclilonnatod  nml  birblorinAtod 
b/ciftocblortc  Dtb«r.  —  lloiitod  witb  iilc4ibolif3  iMitojib,  it  vidUU  »  Mnmll 
qnantity  of  oblorido  of  i»ot«iMiium.  —  By  tbo  /urtlmr  notion  of  chbirino 
in  miniibino,  it  j«  convortod  into  C^liCl^  and  afiorward«  into  C*CI* 
(Kr^nMult). 

fWriditU.  Vol.       Ilvntitj. 

4  C: 24'0     ....     H'.12     ....     14  24  C.v«pwif 4     ....     I'M^O 

2  11    20    ....       I'ly     ....       l'2l  11  ffHA  2     ....     0'13M6 

4n    lll'rt     ....     Il4'4tf  CI-KM 4     ....     0'»I72 

CMIHJP...  107-6    ....  10000  V»|iQ«rorC«n»CV     2    ....  U'fkXW 

1     ....     6'liO»9 


The  so*called  Perchloride  of  FormyL 
c*iPCi*aC*(:piiv:i««c*ciMf,iicn 

hhimKHi   (IH.IO).      ^nit.  6%im.  Phyt.   63,  377;    nito   ./inn.    I*karm. 

22,  V02;  nU  7.  pr.  C%m.  1 1,  2;)2. 
Hts4tftAVhr,    Ann.  Chim.  Phy$,  00,  102;  nliM>  •/.  ;>r.  67i«m.  IH,  80* 

P$rfkhrurt d§  i^rmyU,  Chltfrundt  Chtttrilhiat  (Uurcfit).   [AVv^imA]. 

1.  Cblorinn  ann  provioiinly  wnnhcil  and  «lrici<l  In  nlowly  |iamm!<1  tbrou^b 
ebloriilfi  of  etbylnno  containcxl  in  a  l.iobi^**  bull^aptmratuii,  wlioruuiNin 
%hm  \\t\nu\  toma  yellow,  and  Ofinttnually  %\yf  off  bycJrocblorio  acid  i(a«» 
On  tbo  following  <biy,  chlorine  ia  fjaeeed  tbrouffb  it  loee  fre<|uently,  boat 
beSn/^  at»tdifNl  at  tbe  name  time;  and  on  tbo  tbird  day,  wben  cry»ulline 
kunina*  m  CHJl*  Jie^n  to  Mtfiarate,  tbe  li<|Mid  i«  •everal  time*  distilled  to 
fvinoiro  tnm  cblorine  and  bydrorlilorio  acid,  tbe  AfNt  iNirtion  of  tbe  dia- 
lillala,  and  alto  tbe  la«t,  wblrb  rontainn  Monie  cryMtailine  matter,  being 
aal  nMUi  (l^anrent).  —  2.  Cblorino  gan  i»  \mm^\  tut  %  cUy  tbrougb  tlie 
liaoid  0*11*01';  balf  of  it  difftillod  over,  tbe  Wiling  tniint  tben  ri«intf  from 
lit*  lo  195';  and  cblorine  apin  mmle  to  act  on  tliia  more  volatile  balf 
wbiek  b  iben  nnited  witb  tbe  remaining  mom  fixed  balf,  and  dintilled, 
tbo  iNilling  point  rUirg  ciuickly   from   120*  to   135%  tben   becoming 
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f  r'^'-z   ■*   rAt-Tja  strt-n::.  pecaliar 

-  I"  :! ."  Ii*-  ^cuL-e-  <-i!  U  obtained  on 

•  ••   :•  -L-r-    a.T.  i    tiion    prpcipitatin; 
'•  -.i^-:    : -••*  ■Ti>  »>**  tie  coiii|iOQn(l.  wiih 

-  ■:     •:   L  ii»-_-*  q::a2::ty  of  chloride  uf 
: :  L  •■  •:•     •    !.•::  ia:e  fp.«ni  which  water 

''11  TL".  j-!vejr  vff  h Til r  chloric  acid 

--r  ■   !-•  1  .r.-T^i:a:elv  when  di>lille«i, 

L     '•    —  iL-    — Bv  iLe  funher  pM^iL'e 

:•  :    :r.:'-  .T.::-  CX.:*,  and  with  pec;iliar 
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e;  morp  ni'-'iT 


."        ■  :     ?y  •        -  :    -      :'    i-y  c' i-rire  on  al>soluto  alci'!i"l 

V; "  i.  i  ■  _.  ■_ '     .':■-':'-•••*':    ■  :".  i*. ::  e  i.'iiii'riMe  lii>t  p^>duce^  aivlic 

, :     -    -  -  '.'.  r:.       •    ■  -:    1    -.:         '.-  ri\  by  :he  further  aclifni  of  the 

r      :       .    .  •   r        -  :•     rr    -  r  :  o»'ri\rrte«l  into   chli«rai  t»v 

,       -  -  .  .   :     -•    •'   T.  '■  "'    :  ••■   .-7  •:   •  '  '■■•'•  •'•'<^^  I'^'l  f-Tin  ac«*tic  acid  wiib 

^/..       :-  !:    ;-   •     :■.    '.  r  '■  .   .•    :  M   the  chiiirino  convert."*  tlie 

.,■..  ■-•      .  ..     V   .-•-.;:.  r     :'  -H;a!sd  i:i  tiiis  C(ini|Kiund,  whon 

w;i:iT  i- .»':  ■""■*.      -''    •*■•    "' '    •■'"^   'v.".  CI.     But   in  pro;«ence  of  water, 

-hlor::".o  t.i's  -    II   "*    :.    '■■  '^'  ••■  :5:y~'-nd.  tnin^frrrini:  the  0  to  ibe 

le  and   t*.r::.i'j  ;i''- :  ■•  j«"  i.  wh: -ii   then  with   the  undi»coiii|»«»MHl 

yields  aivt  o\::  -  r     I.  -  r-  j.  J*  jj   40.  2.'«f>».  —  2.   By  the  activn 

ne  on  *iaivh.  ^•^a^<-^:i-:.»^  or  ciuuuion  *ugar  (Stadeler.) 
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Prfparatiofi.     I.  Cliloritio  fitrn   ia   pjifl*«e«l   tliroiiH)  nUsolute  alcoliol, 
wliicli  ia  kept  cool  at  first,  but  after  wards  raisetl  to  a  cnntiuuHUy  lueresia- 
if)^  tempeniture,  as   Ioujl^   a^*  bydrodiloric   ucitl  ctnitiiiiui**   to   fomi;  the 
resulting  byiJnite  of  clib»nil   frt?Oii   fmrn  water^  and  a  small  quantity  of 
alcobiil   by  agitation    witli  oil   of  vitriol    (or  liy  tlii^tillattoTj   over  oil  of 
vitriol:   Dumiis);    ami  tbe  rlecautetl  liquid    rectiliecl  over  lime  (Liebig). 
—  The   cbloriue  is  evolved  eotrtiriMously    from  a  large  retort  or   i]wii; 
passed    tbroujy;b    a   chloride    of  calcium   tube   to  dry    it;  and    then    into 
a  bent  tube,   the  arms  of  wtucli  aire   «^hort  and  jiarallel  to  eacb   rather, 
Imt  ifoniewhat   oblioiie  towanla   tbe  middle,   wbilc   tbat  portion    of  tbc 
middle    which     ia    directed    downwards^    and    containa    tlu?    alcoliol,    18 
wide,   loni^,  and  iioiuewliat  slanting,  so  ihat  the  cbloriiie,  after  arriving 
at  the  lovv*-»st  part^  w   obliired   to  pass  tbronsrb  the  oblique  cohioin    of 
alcobid;    from     this     tbe     nnabsorberl    cldnHiie,    to^rotber     with    bydro- 
ehloric  acid    gas   aii<l    vapour    id'  LydnM-hlurie   etber»    passea   into    two 
Woulfe'tf  bottlea,  and  tlieuce  into   the  open   air,  tfo  that  tlio  operator  ia 
not  annoyed  by  it,      At  the  conuueneeinent  of  tbe  operation,  tbe  alcrdtol 
is  cot»led    by  uHutJiou  of  cold  ^vater^  tr*  prevent  it   from  taking  Jire  and 
de[»o*^iting  soot;    but  aflerwurda,  when    tbe   abaorptojn   of  tbe    chlorine 
diminishes,    and    tbo     lifpiid    af*HUino.«*    a    yellow    colour,    it     nuist    be 
gmdually  heated,  and  ultimately  nearly   to  the  b<dbng  jmint.     H  oz.  uf 
alcobid  require  the  pa.«sa,i;e  of  the  chlorine  to  be  continued  for  20  dajs, 
involving  a  cousumptjon  of  20  pouud«  of  cblonne-mixture.     The  aleoliol 
become:*   coatinunlly    thicker,  acquires   a   higher   boiling   point,  and   is 
finally  converted   into  a   heavy   ^yriip,   whicli,  after  standing  for  some 
days,  feolidiJie^  conipletoly  to  a  soft  wliite  crystal  Hue  uuins,  consisting  of 
hydrate  of  eblora),  together   with  a  Kuiall  quantity  of  liydr(3cbloric  acid 
and  nil decom potted  uleobol :  Crufe  ilf/di  ate  of  0/ilomL     If  a  sample  of 
the  liquid,  after  being  agitEtted  with  four  time«  it.s  volume  of  oil  of  vitriid 
and  set  aside,  does  not  in  a  few  hours  form  a  solid  stratum    (of  iuHolnble 
chloral)    above  tbe  oil   of  vitrini,  the  pa^^age  of  tlic  chlorine  must  bo 
continued  for  a  still  loogi?r  time.    The  solidified  cryat:dbne  nmm  is  heated 
till  it  melts;  briskly  iig  Stated  with  4  to  G  time  is  its  bulk  of  oil  of  vitriol, 
which  does*  not  heat  or  blacken  it;  left  at  rcvst  till  the  deliydrated  chloral 
has  ri«en  to  tbe  top  of  the  oil   of  vi tried,  a  result  wbicb  may  bo  acccle- 
mt^d  by  gentle  heiitiug;  and  tbo  traurfparcnt,  colourless   Him   of  chloral 
iin mediately  decanted  by  nie;ins   of  a  pipette.      If  the  oil  of  vitri»d  con- 
tains nitber  more  than  1  At*  water,  it  i**  jiarticularly  necessary  to  decant 
as  quickly  as  pos,-:iibie,  beftire  the  chloral  ia  thereby  converted  into  inao- 
luMe  chloraK     La-*tly,  tbe  cbkarjil   ia  diwlilled  over  lime  wbicb  has  beeu 
filaked  and  subHequeutly  ignited,  to  remove  hydroc(doric  acid,  care  being 
taken  to  kccj*  tbe  whole  of  tbe  lime   below  tbo  surface  of  the  liquid,  as 
it  will   otherwifio  decompose  the  vapour  anil   become  red   hot.     In   this 
manner,  tbe  chloral  ia  ol»tained  tolerably  pure;  but  it  still  coutaius  traces 
of  water  and  alcohol^  which  may  be  removed  by  re])eated  treatment  with 
oil  of  vitriol,  tbe  cbloral    being  each  liuie  rectified  ov^r  lime.     All  tliese 
operutioaii^  mu.'^t   be   ]>erformed   in   well   closed   veastds  ( Liebig).  ^ — Tbo 
quantity  of  salt  and  maugaTieye  required  for  the  wbitle  process,  nniy  (tko 
be  introduced  at   once  into  a  fla^sk  of  i.j   or  20  litrea  capacity,  and  tbo 
Hulphuric  acid  ^'radually  pouretl   in   through  an  S'tube.     The  chlorine  is 
p}V8:^ed  tbronirh  bent  tubet*,  lir^t  into  aa  empty  Wotilfe's  buttle,  wherein  it 
depoeitp!  tbe  grt^aier  part  of  its  water;  then  into  a  bottle  filled  w^ith  piece3 
of  cldoride   of  calcitun;    tlicu   again    into  an   empty   bottb%    to  prevent 
injury  to  the  product  in  case  of  any  of  it  passing  backwards;  and,  lastly. 
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to  ibe  boUam  uf  tlie  liable  c)oiiUiiiiB|  tbt  sImM^  ftooi  whieli  IIm  mad 
^S^mm  *!•  Moreyed  b>r  a  long  tabe  into  ibe  ctitumey.  A«  m&om  m  iIm 
llurfinl  Wt**"^  ^"  '*xliinit  a  yelfow  oolottr,  it  miut  bo  gi*titlj  b"'^''^^  ^M  tbe 
It  mally  misetl,  a  rapid  ^treASi  of  clilonne  it  vp 

Sfc,^,  HM  .V  uo  longer acU on  the  l)i[ai(1,«ren  at  a  nearU  M^umi;  ^tc«t» 
^Kiooes.  12  houra'  work  stiffioea  for  200  grm^,  of  aloohol,  ami} 
4Km  at  tlia  almtMtt  for  600  grins.  —  250  grms.  alc<*bol  r€K}Qb«  at  leiil 
Ijfal  fili««  aCdiWine  gas,  and  give  ofl*  slwnt  1500  IttroQ  of  hydl^ 
dMuiaMiAsita  —  Tbe  crude  hydnite  o(  chloral  thus  obtainr«l  itoitxad 
iJifc  f  JBi  iti  btttk  of  oUof  vitriol,  and  i(ntnediat43ly  ilUtiUcvl,  apnoM 
i«af«Bilily  ftt  ft  moiJvrato  heat,  ioa^much  n&  tiie  chloral  ntm 
tgm  af  ibe  oil  of  vitriol;  the  dtiitilJAtion  nm^U  hciwever,  b« 
Mbnall  tbe  chloral  Im^  passed  over.     Tin-  *}  U  IJhn 

I  a  tfcMiiwiiM  Ti  I  innnerMod  in  it,  till  the  boiii^  iiaa  fifii 

iM^aad$5^,  in  order  to  free  it  from  hydrochUiriti  acid,  ttliS^ 
tram  alcohol     The  residue  is   then  dt^tillcd  a«  b«fefi 
aod  the  distillate  a^ain  boiled.     Lfisily,  it  is  recti&id 
Ai  tt  mitmnitM  «<dution   of  common  salt,  with  nut  too  larg«  a 
r  ^  liana,  wydl  has  been  slaked  ami  theu  burnt  agaia,  care  ben( 
rllMi  the  live  is  completely  covered  by  the  liiiQid,  to  pf^ 
toMilMiw8et  on  6re:  hydrate  of  chloral  then  fwamt 
thabydroehloric  aciil^  inasmuch  as  it  is  le»  vala^ 
laaists  of  pure  cblonU  (Dumas), 
aj  also  be  obtained  by  distilling  abaolnte  aloobol, 
[w^  bydrooliioric  acid  gas,  with  exceas  of  ntti^ 

^  rie  acid;  or  by  distilling  3  pta.  of  abaotiHf 

:  ^^  ntflta^^*^  ritriol,  32  pta.  comtuoo  salt,  and  f  4  pts,  uMh 
"    wrtr,  dods  not  appear  to  be  adrantac^ous  (6m). 
idifftiUed  with  hydroehluric  acid  and  peroiide  ol^ 
which  pojsse^  over,  pnri6<Hl    (istadeler).— 
or  comujoD  so^r)  i?  ^dded  to  7  pts.  of  oo»» 
Hi  ^hicb  nittst  be  as  free  a«  poesibio  framral* 
aa  fiiMi  volume  of  water  added;  tka  miactare  genllv 
^  Aa  fa^ie  ^formed  wbeo  e<ai«h  ie  naody^  hma  boo>>me  lt<i«id; 
4  «^M  faKI»  mtrodnced,  tofedier  wiib  3  pes.  of  maogaiiew 
^  MMrtii^  el  eonimon  salt  ^to  fix  the  Bulpburic  acid  prodeced 
^jijSmfim  acid  in  tbe  commercial  hydrochloric  acid),  tnio  a 
'gl^ilt;  bealad  at  ifiiickly  as  po.'csible  to  tbe  Wding  point;  md 
-^-^  «gai|*Mtly  rtmoved.     The  mass  swells  np,  giving  eff  i 
*^?  ol  ^tuit^mc  acrd»  ami  continues  to  boil  for  !»omo  liraelv 

y%'  .i«i  ae  ibe  ebeltiuoo  slackens,  it  most  be  kept  ap  by  fnm 

^^  :  biie4h  MkI  tbe  distillate  cotlectefK  us  lon^  aa  il  beeooMs 

!^L^  %^^  «ixe4  ^i^b  t**lcrAbly  Mn»ng  potash-ley  (in   coiueqiieiice  44 
*^'     ^^  ^  ^ulilirirw  firom  the  chlor;il).     More  hydrochloric  aoid  il 
.  ^MwUK  iaU«4M«4  iolo  Uie  flask  by  small  portions,  till  ibo  distil' 
«Ms4li  ef  cUanU  or  becomes  turbid  with  f»otaaih.    The 
>  ia  c^teHil^  freed  from  the  colourless  oil-dfrofie,  beariir 
of  ekloroform.    which  are  prodticod  at  tbe 
faturftted  with  common  isalt,  in  onler  Is 
,  tbe  water;  distilled  again:  the  rMnllitt 
a  tmlpkatyellow,  very  pungent -=  %Ji 

vilb  fieoitfion  wit,  removij:  pa 

e^leeml  -^  d  aA  {H>Mibi«^  aad  ss 

^'ellaw  M,  iropailea  the  pariJbip 
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tion  of  tho  chloral,  and  thereby  occasions  loss.  The  removal  of  this  oil 
18  facilitated  by  supersaturating  the  distillate,  before  each  succcssivo 
distillation,  with  powdered  chalk,  which,  during  the  ebullition,  decom- 
poses a  portion  of  the  oil,  but  not  the  chloral.  The  concentrated  chloral 
solution  always,  however,  remains  yellowish,  in  consequence  of  oil 
remaining  in  it,  and  becomes  turbid  when  mixed  with  a  small  quantity 
of  water,  but  regains  its  transparency  on  the  addition  of  more  water 
or  when  heated.  It  is  supersaturated  with  dry  chloride  of  calcium^ 
and  distilled  in  tho  oil-bath  at  120°,  whereupon  the  hydrate  of  chloral 
passes  over  as  a  colourless  liquid,  which  soon  solidifies,  and  consequently 
may  stop  up  the  neck  of  the  retort,  unless  it  be  kept  warm.  If  the  dis- 
tillation be  continued,  the  hydrate  of  chloral  which  then  passes  over, 
Las  a  yellowish  or  brownish  colour,  arising  from  tho  presence  of  a  pecu- 
liar oil,  which  passes  over  in  oily  drops  simultaneously  with  >vater. 
The  resulting  hydrate  of  chloral  mixed  with  four  times  its  bulk  of  oil  of 
yitriol  and  gently  warmed,  yields  the  chloral  in  the  form  of  a  colourless 
layer,  which  rises  to  the  surface,  whilst  the  oil  of  vitriol  decomposes 
tho  oil  which  was  mixed  with  the  chloral,  thereby  becoming  heated  and 
blackened,  and  causing  an  evolution  of  hydrochloric  acid.  The  stratum 
of  chloral,  after  being  removed  by  the  pipette,  retains  only  a  small  quan- 
tity of  hydrochloric  acid,  to  free  it  from  whicli  it  is  boiled  for  a  while  by 
itself,  then  rectified  over  a  small  quantity  of  oil  of  vitriol,  and  finally 
over  lime  (Stadeler). 

Properties,  Thin,  colourless  oil,  greasy  to  the  touch;  makes  grease- 
spots  on  paper,  which,  however,  soon  disappear  (Liebig).  Sp.  gr.= 
1*502  at  18^  Boils  at  04'4°,  and  may  be  distilled  without  change 
(Liebig).  Vapour  den8ity=:5*13  (Dumas).  Has  a  peculiar  pungent 
odour,  and  excites  a  copious  flow  of  tears;  has  a  greasy  and  slightly 
astringent  taste  (Liebig).  Acts  very  strongly  on  the  skin,  especially 
when  its  boiling  vapour  comes  in  contact  therewith  (Dumas).  Has  no 
acid  reaction,  even  when  dissolved  in  water;  neither  docs  it  precipitate 
a  solution  of  silver  (Liebig)-. 

Dumas.  Liebig.  Vol,    Density. 

4C 24-0....    10-30...     16-62   ...  18*10  C-vapour 4  ....     1*6640 

H     1*0...      0-68....      0-78....  H-gus 1  ....    0*06^3 

3  CI    106-2...     7215...     7160...  70*21  Cl-gas 3....    7*3629 

20 16*0...     10-87...     11*00...  11-66  O-ga^ 1  ....    1*1093 

CMICIK)*    147-2  ....  10000  ....  100*00  ....  10000  Chloral-vapour    2  ....  10-2055 

1  ....    5-1027 
Aldehyde,  in  which  3  H  are  replaced  by  3  CI. 

Decomposilions,  1.  Chloral  is,  under  certain  circumstances,  inclined 
to  pass  over  into  the  isomeric  modification  of  insoluble  chloral.  When 
not  quite  pure,  it  becomes  turbid  in  a  few  days  in  close  vessels,  and 
deposits  white  flakes  of  insoluble  chloral  (Liebig).  Even  perfectly  pure 
chloral  kept  in  a  close  vessel,  gradually  exhibits  this  transformation 
(Regnault).  When  chloral  is  mixed  with  a  smaller  quantity  of  water 
than  is  required  to  form  the  crystalline  hydrate,  part  of  it  solidifies  in  a 
few  days  to  a  white  mass  of  insoluble  chloral  (Liebig).  When  chloral, 
not  quite  recently  prepared,  but  a  few  days  old,  is  mixed  with  sufliciont 
water  to  cause  it  to  solidify  in  the  form  of  hydrate,  and  the  hydrate  is 
left  to  stand  for  some  time,  the  crystals  of  the  hydrate  no  longer  dissolve 
on  the  addition  of  more  water,  but  are  converted  into  white  insoluble 
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to  the  bottom  of  the  Hosk  contain ing  the  alcohol^  from  which  the  ftdd 
gases  are  conveyfil  by  a  hmg  tube  itito  the  chimney.  As  soon  as  Uie 
alcohol  begins  to  exhibit  a  yellow  of)kvur,  it  must  be  gently  heated,  mad  tilt 
tcmi»erature  ccmtiimally  raised,  a  rai»ifl  stream  of  chlorioe  being  kept  op 
all  the  time,  till  it  no  longer  acts  on  the  liqui<beven  at  a  nearly  boilin^l 
In  this  process,  12  hours*  work  sutiicea  for  200  grms.  of  alcohol, 
days  at  the  utmost  for  600  grins.  —  250  grma,  alcohol  reqaire  at  1 
liOU  litres  of  chlorims  ^n^,  and  give  ofi'  about  1500  litres  of  hydfo- 
cliloric  acid  gaa,  —  The  crude  hydrate  of  chloral  thus  obtained  is  mixfd 
with  twice  its  bulk  of  oil  of  vilriol,  and  imtnediutely  di^tilie^l,  a  prooeK 
which  goes  on  readily  at  a  moderate  bent,  ina^tuacb  a^  tbo  chloral  rsfCf 
to  the  surface  of  the  oil  of  vitriol;  the  dj»Lillation  must,  however,  h^ 
interrupted  bef<jre  all  the  cblonU  lia^s  p:issed  over.  The  distillate  is  tbflB 
boiled,  with  a  therrnonietor  immersed  in  it,  t:ll  the  boiling  point  ha^  rlsao 
to  between  Ui'  and  iJ5^,  in  order  to  free  it  from  hydrochloric  acid,  ether^ 
and  perhaps  also  from  alcohoL  The  residue  is  then  distilled  ilb  before 
liver  oil  of  vitriol,  and  the  difstillate  ai^Min  boiled*  Lastly,  it  is  r(»etifiai 
in  a  bath  of  saturated  solution  of  common  salt,  with  not  too  large  a 
quantity  of  lime,  which  liaa  been  slaked  and  then  burnt  again,  care  bein^ 
taken  hnwever  that  the  lime  is  compleely  covered  by  the  liquitl,  to  pfe- 
vont  the  liquid  from  being  set  on  fire:  hydrate  t>f  chloral  then  remaiaa 
behind,  together  with  the  hydrochloric  acid,  inasmuch  as  it  is  Ices  vola- 
tile, and  the  distilhtte  consists  of  pure  chloral   (Dumas), 

Hydrate  of  tddoral  may  also  be  obtained  by  distilling  abaolote  alcohol, 
previously  saturated  with  hydrochloric  acid  gas,  with  excess  of  manga- 
nese  and  strong  hydrochloric  acirl;  or  by  distilling  3  pts,  of  absolute 
alcohol  wiih  46  pts.  of  oil  of  vitriol,  32  pts.  comnmn  salt,  and  24  pts.  raan* 
gancse:  this  process,  however,  does  not  appear  to  be  advantageous  (Cm). 
2.  Starch  or  sugar  is  distilled  w  ith  bydrnchloric  acid  and  peroxide  of 
manganese^  and  the  chloral  whicb  passes  over,  purified  (Stadeler).— 
1  pt,  of  starch  (^"^rape'SUgar  or  comaion  sugar)  is  added  to  7  pta,  of  cohh 
merci^l  hydrochloric  acid,  which  must  be  as  free  as  possible  from  tol- 
pharuus  aci*l;  an  equal  volume  of  water  added;  the  mixture  gently 
warmetl,  fill  the  paste  (formed  when  starch  is  used),  has  become  liquid; 
the  licpiid,  when  cold,  introduced,  together  with  3  pts.  of  mttnganoie 
and  a  small  (quantity  of  common  salt  (to  tix  the  sulphuric  acid  prcxUced 
from  the  .sulphurous  acid  in  the  commercial  hydrochloric  acid)^  into  a 
capacious  fljisk;  heated  as  quickly  as  possible  to  the  boiling  point;  and 
the  fire  then  completely  removed.  The  mass  swells  up,  giving  off  a 
birge  quantity  of  carbonic  acid,  and  continues  to  boil  for  some  time  hv 
itself.  As  soon  as  the  ebullition  slackens,  it  must  be  kept  up  by  freJb 
application  of  heat,  and  the  distillate  collected,  as  long  ne  it  beoomca 
iurbid  when  mixed  with  tolembly  ^strong  potash  dey  (in  con  «'*;•»'*•• '^f^  of 
J^  '[mnttiou   of  chloroform   from  the  chlorjil).     More  hydrocb!  :  ti 

'then  repeatedly  introduced  into  the  flask  by  small  portions,  tih  vite  m>til* 
hitr  no  longer  smells  of  chloral  or  bocomes  turl>id  with  potash.  The 
watery  distillate  is  carefully  freed  from  the  colourless  oilnlroiiiK,  heavier 
than  water  and  smelling  of  chlorofornu  which  are  produced  al  tlie 
begitming  of  the  distillation;  saturated  with  common  salt,  in  ord«r  la 
rni^e  its  boiling  point  and  retain  the  water;  distilled  nguin;  tlio  reeohiaf 
distillate  free^i  from  a  sulphur  yellow,  very  pungout-smelliug  oil;  aal 
*li^iilled  several  times  more  with  common  salt,  remoTing  the  oily  drop^ 
in  order  to  obtain  aqueous  chloral  as  concentrated  as  possible^  and  et 
frv>c  ai(  jMissiblo  frum  the  yellow  oil,  which  greatly  impodca  thu  puri&c»^ 
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tion  of  tfic  chloi-al,  and  dicreby  occasions  loss.  The  removal  of  tliia  oil 
ia  facilitated  by  supersiitu rating  the  distilliite,  before  eacb  sutvessive 
distillation,  with  powdered  chalk,  wlik-li,  during  the  ebullition,  ducoin- 
poses  a  portion  of  the  oil,  but  not  tlie  chloral.  The  coacentratcil  cliloiul 
solution  a-lwaye,  however,  remains  yellowifib,  in  consequence  of  oil 
remaining  in  it,  and  becomes  turbid  when  mixed  with  a  small  quantity 
of  water,  but  regains  its  transparency  on  the  addition  of  more  vvater 
or  when  heated*  It  is  supersaturaletl  witb  dry  chloride  of  calcium, 
and  distilled  ia  the  oil-baili  at  120 ;  whereupon  tho  hydrate  of  chloral 
passes  over  us  a  colourlejss  li^juid,  which  8t»on  solidifies,  and  consequently 
may  stop  up  the  neck  of  tlie  retort,  unles.^  it  he  kept  warm.  If  the  dis- 
tillation he  continued,  the  hydrate  of  chloral  which  then  passes  over, 
has  a  yellowish  or  brownish  colour,  arising  from  the  presence  of  a  pecu- 
liar oil,  which  passes  over  in  oily  drops  sininltaneously  wiili  water. 
The  resuUing  hydrate  of  chloral  mi:xcd  with  four  tinier  its  bulk  of  oil  of 
vitriol  and  gently  warmed,  yields  tho  chloral  in  the  form  of  a  colourless 
layer,  which  rises  to  the  surface^  whibt  the  oil  of  vitriol  dtcomposea 
the  oil  which  was  mixed  with  the  chh>mlj  thereby  hecoiidn;/  heated  and 
blackened,  and  causing  an  evolution  of  hydrochloric  acid.  The  stnitum 
of  chloral^  after  being  removed  by  the  pipette^  retains  only  a  small  quan- 
tity of  hydrochloric  acid,  to  free  it  frojn  which  it  is  boiled  for  a  while  by 
itaelf,  then  rectified  over  a  small  qunntity  of  oil  of  vitriolj  and  Gnally 
over  lime  (Stadeler), 

Properties^  Thin,  colourless  oil,  greasy  to  the  touch;  makes  greaee- 
Bpots  on  paper,  which,  however,  soon  disappear  (Liehig).  Sp.  gr.= 
1*502  at  18^.  Boils  at  94 M%  and  may  be  distilled  wifhout  change 
(Liebig),  Vapour  density— 5*13  (Duma^).  Has  a  peculiar  pungent 
odour,  and  excites  a  cop  o us  flow  of  tears;  has  a  greasy  and  slightly 
astringent  taste  (Liebig).  Acta  very  strongly  on  the  skin,  especially 
when  its  boiling  vapour  comes  in  contact  therewith  (Dumas),  llivs  no 
acid  reaction,  even  when  «lisj?olved  in  water;  neither  does  it  precipitate 
a  solution  of  silver  (Liebig}, 

Dumas.  Licbig,  Vol.    Dcniity, 

240   ...    IC  30   ...     irr62     .  18-10             C- vapour..  „  - .4,...     1*6G40 

VO   ...      0(;h.„.      U-;«     .  H-giis ,  1  ...,    0-0Gy3 

10Cr2    ,,    7215     .     7i  00    ..  rO'2't             CUg««, Z ....    7-3G2y 

16^0   ...     10-87          11  (11)  „.  irGu             O-ga^ 1    ..     1*10^3 


4C 
H 
3  CI 
2  0.. 


OHCIK)*    147*2  ...  10000  ....  100*00  ,,..  100*00 
Aldcbydf,  in  t%bich  3  H  are  rtpkccd  by  3  CL 


CLloral-vnpuwr     2  ..„  10-2055 
1  „..    3'1027 


DiCTmposktons,  1,  Chloral  is,  under  certain  circumstances,  inclinod 
to  pass  over  into  the  Isomeric  modification  of  insoluble  chloraL  When 
not  quite  pure,  it  beconios  turbid  in  a  few  days  in  close  vosseb,  and 
dejiosits  white  flakes  of  inaoluhlc  chlunil  (Licbig).  Even  perfectly  pur© 
chloral  kept  in  a  clo4>e  veHBcl,  gradually  exhibits  tins  transformation 
(Regnault)*  When  chloral  is  mixed  with  a  smaller  quantity  of  water 
than  is  required  to  form  the  crystalline  hj^drate,  part  of  it  ^solidifies  in  a 
few  days  to  a  white  mass  of  insoluble  chloral  (Liebig).  When  chloral, 
not  quite  recently  prepared,  hut  a  few  days  ohl,  i«  mixed  with  suflicicnt 
water  to  cause  it  to  eolidify  in  the  form  of  hydrate,  and  the  hydrate  is 
left  to  stand  for  some  time,  the  crystals  of  the  hydrate  no  longer  dissolve 
on  the  addition  of  more  water,  but  are  converted  into  wLtto  insoluble 
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iKak<9  'Lt^Vj:'.  —  Wb-^  rhlonl  i*  V?f^  f^r  ■*«»  dme  in  contact  with  oil 
of  TiiHol  rr^iAiz.iiL^  ?»tLer  E'-r^  thaa  1  At.  water  it  is  trmnafonned  into 
tbe  iE**/iiK>  rrr-iiD*^*:'!!.  TL^  iciiiure  f-f  erode  bjdrmte  of  chloral 
(jK  202  .  with  f-ll  kI  vitr.-.i.  '•:r«i:t«?«  in  m  *:milar  manner  when  left  for 
Mine  L' 31^.  e::trr  in  a  c'.f««^  ve?s^I  or  e3:y*:*«ed  to  the  mir  (Liebig). — 
Pore  c:.i''rai  Uii  in  c^ritaet  with  six  time*  its  Tolnme  of  oil  oiF  Titriol,  it 
Hkewii^  cotrert**!,  in  the  c»  ::r!e  of  m  niffhi.  into  m  white  maas  of  infO- 
laW*r  d-l'-ral  iDunia*  . 

CLiorire  exert*  f.  d^<^:.inp--^rir  artt^n  npon  cfaloral,  eren  mt  the 
boiling'  j<»:Lt  'A  that  li-iui'i  and  in  ?L.r*h:ne  iDomafK 

2.  Fam  r J  nrtric  aci-i.  if  uit.n.aieiv  aide«i  bv  beat,  conrerta  dilond 
into  terchloracetic  ic  «i  C*Ci'HC>*:  so  likewi.-^  iloe*  m  mixture  of  chlorate 
of  fw^ta>h  an-i  hvtlr*  chloric  aciJ  » K«»ibe.  Ann,  I 'harm.  54.  184), 
Accor»l:nL'  to  Dun:;^-,  oruicary  nitric  acid  dt*5  not  act  npon  chloral,  even 
when  i.eate«i. 

3.  CLlf-ral  iray  f.r  the  m-r.-t  pan  Y^  distilled  unchanged  orer  oil  of 
Titriol:  orly  t*-wa7il<  the  en>l  f(  the  di^tiUation  i«  a  sliirht  decompo^tion 
iniiicated  l»y  the  evolution  of  by.lrc-chM'rio  arid  and  blackening  of  the  oil 
of  vitriol  i  L:»-I.ij  .  When  hydrate  of  chloral,  hut  not  dry  chloral,  is 
heate^l  with  oil  of  vitriol,  fart  of  the  chlnml  pas6e«  over  in  the  defav- 
drated  ?tate,  while  the  re*i  is  crm verted,  with  evolution  of  bydrocbhinc, 
i^nlf»harou<.  ar.d  a  ^mnll  quantity  of  car^>ouic  acid,  into  chloralide, 
fp.  20Ti.  'Stadeler-.  Hence  to  detect  the  presence  of  chloral  in  a  liouid, 
the  liquid  may  he  concentrate*!  by  >everal  distillations  over  chloriae  of 
calcium:  lieare«l  f^r  *ome  time  with  six  times  its  bnlk  of  oil  of  Titriol  to 
J  25';  diliiteil  when  cuid  with  a  sixfold  quantity  of  water,  whereupon  a 
mixture  of  chloralide  and  cnrb<»nace«>us  particles  separatee  out;  and  the 
mixture  washed.  prej*?ed  l»etween  paper,  and  exhausted  with  ether, 
which  on  e\a|»or:iti(.n  yields  crystals  i*(  chloralide:  theee  crystals  may 
he  further  piirififd  hy  heatin;j  with  oil  of  vitriol  and  recrrstallization 
from  ether,  after  which  they  may  be  recognized  by  their  characteristic 
profiorties  ( Stiideler). 

4.  Anhydrous  metallic  oxides,  such  as  barj'ta,  strontia,  lime,  cupric 
oxide,  mercuric  oxide,  or  penixide  of  manininese,  exert  no  action  ujHjn 
chloral  when  that  liquid  is  distilloti  over  them.  If  however  the  barvta, 
strontia,  or  lime  he  not  quite  covere<i  by  the  chloral,  or  if  either  of  ttese 
substances  l>e  heate«l  in  the  chlnral  vajK^ur  only  to  100",  it  becomes  re<l- 
hot,  an<l  is  converte<l,  with  evolutit»n  of  carbonic  oxide  gas,  into  a  metallic 
chloride  mixed  with  finely  ilivided  charcoal  (Liebig).  A  yellowish  oil 
is  at  the  .'^anie  time  evolved,  and  the  metallic  chloride  is  mixed  with  a 
brown  sub-t:mce  ( Pumas).  -  ,>.  Alkalis,  either  in  the  form  of  hydrates 
or  di^^olve^l  in  water,  decomj>ose  chlonil  readily,  even  at  ordinary  tem- 
peratures, causing'  evolution  of  heat,  and  ctmverting  the  chloral  into 
chloroform  which  sinks  to  the  bottom  na  an  oil,  fomiiute  of  potash,  and 
metallic  chloride  (Liebig).  The  first  products  of  the  action  are  farmiate 
of  j»ota>h  an<l  chloroform,  and  a  portion  of  the  latter  is  further  decom- 
posed into  formiate  of  potash  an<l  metallic  chloride  (Dumas): 

C*H(P()=  i-  HO.KO  =  C^IIKO  +  C^HCP; 
and 

(•^'IICP  +  4KO  =  C-HKO  +  3KC1. 

The  vapour  of  chloral  passed  over  red-hot  iron  yields  earbonte 

d  chloride  of  iron  covered  with  charcoal  (Liebig).  —  7.  Potav- 

>ntact  with  chloral  yields  hydrogen  gas,  and  produces  a  resiDOM 
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body  from   whicb   water    extracts   potash   and   chloride    of  potassium 
(Lbwig,Poy^.  43,624). 

CambinaHons.  With  Water,  a.  Hydrate  of  Chloral.  Chloral 
shaken  up  with  a  small  quantity  of  water  combines  with  it  immediately, 
causing  evolution  of  heat,  and  solidifies  in  a  few  seconds  to  a  white, 
opaque,  crystalline  mas^s.  A  few  drops  of  chloral  spread  over  a  vessel 
the  air  of  which  is  not  quite  dry,  soon  become  covered  with  numerous 
stellate  crystallisations  of  the  hydrate.  A  mixture  of  equal  volumes  of 
chloral  and  water,  the  formation  of  which  is  attended  with  evolution  of 
heat,  yields  by  evaporation  rhombic  crystals  of  the  hydrate,  which 
evaporate  when  expose<l  for  some  time  to  the  air.  The  vapour-density 
of  hydrate  of  chloral  is  2*76  (Dumas). 


4  C 

,     240     .. 

30     .. 

106-2     .. 

,     32-0     . 

Dumas. 
..     1453     ....     14-51 
...       1-82     ....       1-79 
..     61-28     ....     63-12 
...     19-37     ....     20-58 

C-vapour..., 

H-gaa 

CUgas 

0-gas  , 

Vol. 
.     4     . 
.     3     . 
.     3     . 
.     2     . 

Density. 
...     1-6640 

3  H    

...     0-2079 

3  CI   

...     7-3fi29 

4  O    

...     2-2186 

C*HCl»0»  +  2Aq 

165-2     . 

...  100-00     ....   10000 

Vapour    ..., 

.     4     . 
1     . 

...  11-4534 
...     2-8633 

h.  Aqueous  Chloral.  Chloral  dissolves  readily  and  abundantly  in 
water.  The  hydrate  mixed  with  a  small  quantity  of  water  is  imme- 
diately converted  into  oily  drops  which  dissolve  when  heated.  The 
solution  smells  of  chloral  and  has  no  particular  taste.  As  it  does  not 
reduce  mercuric  oxide  at  a  boiling  heat,  it  must  contain  the  chloral  in 
the  undecomposed  state  (Liebig). 

Chloral,  especially  with  the  aid  of  heat,  readily  dissolves  phosphorus, 
sulphur,  iodine  (the  latter  with  purple  colour)  and  bromine  (Liebig).  — 
Chloral  absorbs  a  small  quantity  of  chlorine  gas,  acquiring  thereby  a 
yellow  colour  (Dumas). 


Insoluble  ChloraL 

For  the  literature  yid.  Chloral,  p.  200. 

UtUotliehes  Chloral,  Chloral  ituoluble.  — Discovered  by  Liebi^^. 

Formation,  (p.  201).  According  to  Stadeler,  it  is  only  the  insoluble 
product  formed  from  soluble  chloral,  either  alone  or  with  the  aid  of 
water,  that  constitutes  the  true  insoluble  chloral,  the  product  obtained 
by  the  action  of  sulphuric  acid  upon  chloral,  being  a  mixture  of  chloralide 
and  insoluble  chloral.  But  the  formation  of  chloralide  seems  to  require 
the  aid  of  heat;  Liebig  and  Dumas  performed  the  process  at  ordinary  tem- 
peratures. The  infusibility  of  the  products  which  they  obtained,  and  the 
iDScdubility  of  the  same  products  in  alcohol  and  ether,  are  unfavourable  to 
Stadeler's  supposition. 

Preparation.  1.  Pure  chloral  prepared  by  Dumas'  method  is  lef^.  to 
itself  in  a  closed  vessel  till  it  is  converted  into  a  white  amorphous  por- 
celain-like mass  insoluble  in  water  (Regnault,  Ann.  Chim.  Fhys.  71, 
409;  also  Ann,  Fharm,  34,  36;  J.  pr.  Chem.  19,  280).  The  small  quan- 
tity of  residual  liquid  behaves  like  insoluble  chloral.  —  2.   Chloral  U 
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iii!x*-i  rr.l,  X  -.-skrtjrr  f  ir\zrT  3r-s  ihAn  scSriect  to  form  the  Iijdimte 
'L:^-ij.  —  2.  Ti-?  5-..  :.i-:i  ~s.*-  i*  c-MapIexelT  fireed  from  Bolabk 
cL.rkl  rj  r-rt-t.-.T-ij  -■  -•  ij  — i--r  ■  n  *zi  od^  it,  till  it  no  longer 
exbir :Tr  ilt  i..  -  :-. . ::.  r.  ::': rr  —  i"  * :  i:  :*  'ir.^1  orer  chloride  of  calciom 
i^ilir'.rz  .  —  :.  Tir  :.  -—  -:  ir  f-ri-rr  L-?a:ei  for  a  5hoit  time  to  a  tem- 
p-Era:-re  -.•jri-j-^:-  :■.••  m  .!•.  .  t!  .  :i:e  L  v- in  te  of  chloral  is  volatilixed 
'StiU!:--  —  -y.  Cr.l-z  Ij  iriT-e  f  r': .  ril  r.  f02)  mixed  with  foar  times 
its  weL'L:  ■.:'  -.11  .:  ••  i:r  !  a=  i  -::  i?:  Iv  f:r  «"3e  hoars,  either  in  an  npen 
or  i^  a  cl  :-:.:  v^;=^;.  's./M-z-r  I  IT-  r>i  .:::-■  ike  ma*?  vhich  ts  freed  from 
OLaltr-rr-i  cii.ril  i- :  ::■'.:  ri'ii^-'c  i-rii  br  imshin^  with  hot  water 
(LifcKi.-..  F.r  -n^ia:  T-,r  :!-:-?  :  .r  ^-^hlzj-  ciij  be  conltinaed,  the  liqaid 
which  rin*  en  jii'.i  Ti:i.r..;:;  i-  aoii  r^?-^.'::-.'!!.  perhaps  in  consequence  of 
ffra.i^:ii  -io.*  n-ir  ?;:!  -  L:-.> !.-  . — 4.  CLl'-ral  left  oi-er-night  in  contact 
with  u  -ix-fvii  4'.^:.:i:v  .  :  .;i  ■  :  v::r"o!.  S'li-Iines  to  a  white  opaque  mass, 
which.  a.f:er  a  :'vw  -liv?  :^  :  r-?  iin  .-jfri  :a  water,  tritorated,  thmirn  upon 
a  filter.  wa*Le'l  »;:b  o..:!.:: j  w^ier.  i::  i  irled  ^Duiuas). 

Pr-f-<rt''rf.  lL**lu>iie  ch'.  ral  '3  i?  a  snow-white  powder  which 
Tol at i iIzk'S  Si'  T.- 1 r  : r.  : ':: e  a : r.  ►? . i: : : :  1 !-.  j  a  fai n t ,  |*eculiar,  ethereal  odoor 
(LiebiLv;  <4;  v-.-laiilizo^  ?*.  jwly  ia  vacuM  < Dumas). 

Rr^-.i.:!:.  S.iielor.  Lk^big.      Daais. 

2.  a  ,2.3)  (3)  (4) 

4C    2r0    ...  10-30    ...   16-2:      .   16  55  ..-  ISM  ....  17-64  ...  ir*76 

H    10  0-.'?  0?S  0-9S      .     0-89  ....     M7    ...     M4 

3  CI 10:>2         72  15  ...   70  90         71-54      .  71*54  ....  67-10  ....  6774 

2  O   lo  0    ...   10  ?;    ...   11S5  ....   10  93  ....  11-24  ....   14*09  ....  13-36 

t^Hci-rv  .  ur-2  .  loo-i.Kf  .  uooo     moo*)  ...  loooo  ..loo-oo  ...loo-oo 

Tlie  '*n:i  J..  •:n-l  i-  there  f.r?  :.-^n:.H.*  w:;b  -«i*uble  i*hlorml.  The  analyses  made  by 
Lierrs  a:i«l  ['u':.».>  U  ti  :»  i'..o  >■;-;.'=  m  ^n  ti. ir  th.ir  pr'>lurt*  were  C3ntainmate<l  with 
rhl<)r-tii*ie ;  )'^.i'.  'he  ••'  scriveJ  iniolur.-ilitT  uf  t:.e  sd.ne  ia  alcohol  and  ether  points  to  t 
contrarj-  r...!iLiu>i  .n. 

DKO/mp'jilfl  us.  1.  When  iusnlaMo  chloral  (3)  is  distilled,  a  visciil 
product  !■?  <ib[:iii:o-l  ro^ciiiMin;!  s<ilublc  chloral,  but  solidifying  a^in 
after  a  wliilc  iLi<bi;:i.  In^^hiblo  clilnral  (4)  hoatiHl  to  150'  and  even 
to  200',  «b»e?  i;»t  nu'lt.  but  yioMi:  a  very  volatile  distillate  crystallixin^ 
like  livilrato  of  chio-.-al.  ainl  loavi^s  a  trace  of  charcoal  (l)uiiia.s).  In«»- 
lublo  chloral  (1)  hoatO'l  in  the  oil-bath  to  l^otwocn  200'  and  250^  distiU 
over  in  the  form  of  perfectly  pure  .<<ilijble  chloral  (Regnault).  Insoluble 
chlonil  (')).  when  ]iropcrly  tlried.  may  be  converted  without  loss  into 
Holuble  chlonil  by  distillation  at  180"  (Kolbe.  Jim.  Fharm,  54,  13.'0:— 
2.  In>oli)blc  chlonil  (3)  is  decomposed  by  nitric  acid,  slowly  and  with 
cffervesi'enco  (Liebii');  like  soluble  chloral,  it  is  converter!  liy  fuminir 
nitric  acid  into  chlonicetic  aci.l  (KoIIh?).  On  the  other  hand^  it  is  not 
attacki>d  by  a  mixtun'  of  hydrochloric  acitl  and  chlorate  of  potash  (Kulhe). 
—  3.  When  (3)  is  di.-tille«l  with  «»il  of  vitriol,  the  irreater  part  of  it  pasMV 
over  a.'' trjin.sparent  and  colourless  soluble  chloral,  which  however,  nfter 
Honic  hours  or  days,  ai'ain  scdidifies  to  a  white  mass;  hut  hydrorhlorie 
acid  likewi>e  j>a.'^>es  over,  and  the  residue  turns  black  (Liebig). — 
4.  Th«^  ])roduct  (3)  di^ftolves  in  aqueous  alkalis,  and  is  coinplctely  decom- 
posed, with  production  of  an  alkaline  forniiate  and  chloroform;  the  quan- 
tity of  the  latter  is  smaller  in  ])roportion  as  the  alkali  is  more  concentmte«L 
\Vh(*n  (3)  i.s  fused  with  hydrate  of  ]>otash,  very  little  or  no  chloroform  if 

•linod,  but,  iu  the  latter  case,  a  subdtanco  which  dissolves  with  brownish 
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oolonr  in  the  alkali  (Liebig).  The  product  (4)  behaves  with  alkalis 
like  soluble  chloral  (Dumas). 

Insoluble  chloral  (3  and  4)  is  insoluble  in  cold  water  and  dissolves 
Tery  sparingly  in  boiling  water  (Liebig,  Dumas).  —  It  does  not  dissolve 
in  alcohol  or  ether,  even  at  a  boiling  heat  (Liebig,  Dunia»). 

Appendix  to  Chloral. 

Ghloralide. 

Stadeler.     Ann,  Pkarm,  61,  104. 

Formation,  Hydrate  of  chloral  dissolves  with  tolerable  facility  in  oil 
of  vitriol ;  the  solution  when  slowly  and  gently  heated,  gives  off  sulphu- 
rous acid  and  a  small  Quantity  of  carbonic  acid,  together  with  undccom- 
posed  hydrochloric  acid,  and  without  blackening,  becomes  covered  with 
white  crystalline  chloralide.  As  the  evolution  of  hydrochloric  acid  gra- 
dually diminishes,  the  chloralide  separates  out  in  soft  shining  needles, 
uncontaminated  with  any  trace  of  an  oily  product.  —  Stadeler,  who 
assigns  to  chloralide  the  formula  C*"H*C1*0*,  and  regards  the  formation 
of  the  oil  as  unessential,  gives  the  equ«ation: 

4C*HC1H)2  +  4HO  =  C'»H-C1«0«  +  GHQ  +  6CO. 

It  is  true,  he  did  not  actually  observe  the  presence  of  carbonic  oxide;  but 
he  suggests  that  it  may  have  been  converted  by  the  sulphuric  acid  into 
sulphurous  and  carbonic  acid  [he  however  obtained  but  a  small  Quantity 
of  carbonic  acid].  —  [If  we  assume  for  chloralide  the  formula  C*H*C1*0*, 
the  equation  is: 

2OHCl»03  +  HO  «  C'H'CIW  +  HCl], 
Water  appears  to  be  essential  to  the  formation  of  chloralide;  for  anhydrous 
chloral  may  be  distilled  without  decomposition  over  a  small  quantity  of 
oil  of  vitriol,  without  leaving  any  residue  of  chloralide  (Stadeler). 

Preparation,  1  vol.  hydrate  of  chloral  is  heat^  in  a  retort  with  4 
or  5  vol.  pure  oil  of  vitriol,  gently  at  first,  but  afterwards  in  the  oil-bath 
to  120^—130°,  as  long  as  chloral  continues  to  pass  over  —  the  mixture 
being  several  times  briskly  shaken  during  the  operation;  the  chloral 
reconverted  into  hydrate  by  the  addition  of  a  small  quantity  of  water 
and  poured  back  upon  the  residue  when  cold;  the  mixture  redistilled 
between  120°  and  130"^;  the  distilled  chloral  again  converted  into  hydrate, 
poured  back  again,  (fee.  <&c.,  till  the  evolution  of  gas  has  nearly  ceased, 
and  the  chloral  no  longer  distils  over,  but  is  converted  into  chloralide, 
and  floats  on  the  oil  of  vitriol  as  a  transparent  and  colourless  livery 
which  solidifles,  even  above  100%  to  a  snow-white  crystalline  mass.  The 
contents  of  the  retort  when  cold  are  poured  into  a  funnel  loosely  stopped 
with  asbestus;  the  chloralide  which  remains  there  exposed  for  some  time 
to  the  air,  so  that  the  adhering  oil  of  vitriol,  being  diluted  by  the 
moisture  of  the  air,  may  more  easily  run  off,  —  after  which  the  chlo- 
ralide may  be  washed  with  water,  without  fear  of  heating,  till  the  wash- 
water  no  longer  reddens  litmus.  The  crystals  are  then  pressed  between 
paper,  dissolved  in  ether,  and  the  solution  diluted  with  half  its  volume  of 
strong  alcohol,  and  left  to  crystallize  by  spontaneous  evaporation.  The 
resulting  crystals  are  still  contaminated  with  an  oil,  to  free  them  from 
which  they  are  separated  from  the  mother-liquid,  redissolved  in  alcohol, 
the  solatiou  mixed  with  ether,  left  to  crystallize,  iic,  till  the  crystals 
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appear  (}aite  bard  and  reirolar.  and  melt  between  112^  and  114^  Tbe 
<^' Viral  nK>tlit-r-li.|iif7s  run  otT  tiurin^  tbe;»e  proceeses  yield  more  ciystala, 
wLicb  may  lie  puriAt-d  in  a  similar  manner  ojr  recrystalliiatioii. 

Piyi'€i-ti*f.  Sm:ili.  trar.>j:.reL.t.  ctilour2e«8,  prismatic  crystaU,  having 
a  vitronu?  lii>ir«».  ar.-l  ubiie  i  in  >:o!lat»?  L^roups.  Tbe  crystals  are  oblique 
rei*tan::uiar  p:i>p.i-  lol^nj'i:^'  to  tbe  giii;L:ly  obliijue  prismatic  system,  and 
baviiii:  Uio  i'b;i:«H?  latt-r.ii  r^ii'i.->  trui.catcil.  Tbe  compound  melts  to  as 
oil  bitwoon  112'  a!:<i  lU  .  ;.dJ  solid-ties  a^ain  to  a  crystalline  niiM 
Itetwtvn  10*1  arjtl  UC>'.  Cl.ii>raldi<io  >tiil  contaminated  witb  tbe  above 
nientiunoil  «>il  Il.e•l^  l  ei^'Vi-  li.'O  .  ar.il  s^Jitlities  in  a  less  distinctly  crystal- 
lino  form,  viuu  ovoD  :iii:t>:pLou<.  It  lMiil.>  at  2oO',  and  may  be  diHtilled 
over  witbuui  tKc«>iii{H.»i:ion.  In  tbe  cuM  it  i^mellx  but  6ligbtly;but  when 
boatotl.  it  ^ive:*  i»tf  a  .-ir^-aj^  pun^'ont  inluur  like  tbat  of  chloral.  Tasie- 
lo;!^  by  itdolf,  but  t!;e  akvboiic  and  etbereal  solutions  have  a  shaqi,  caustic 
taj^te. 

Cjuv-tJjuon,  aciOrdi:!^  to  Si&delcr. 

10  r  CO  0     18-61 

J  H  2  0     062 

0  1 1  212-4     65  88 

6  O  4S0     14-89 


C'Halir     322-4     100-00 

Siiiileler. 

CxIv'UiAii-.Mi.  avwrlii.c  :o  Gm.               a.                  k,  e. 

8  0 01        .     1:9^     ...     l!*'74     ....     18o5     ....  20  0 

2  H 2               0:5     ....       0-79     ....       0-75     ....  0*9 

:» CI  i:r    .      co 29    ...    cg-4o    ....    60-93 

:i  O  4.»     ....     I4l*:i     .        14-01     ....     14-77 

CMl-\  tiv  JSo      ...   U»o  00     ....   10000     ....   100-00 

[The  v'1Um.\!;.:<- ,:  11.  .'.><;.;  b>  S.iitirr  ».i#  thr  pure#t ;  6  had  l>eeii  les«  ooinpletflT 
frrrtl  from  lUv  imI  !\\   \  h-.  .il.cr  nu:v.*.>tr  of  « ry>;.*lhiat;i>ns  ;  and  c  bad  been  cnsUllittd 
M>U  lr!»s  trt'iueMiv."    P:.:    :  ;.kl•:^e  ^::I.  rct.uu  » liue  uf  tbe  oil,  and   tlierefore  yieW 
voiiu'wh.nt  l*M  imu'h  c.ti;v:i  .'' 
%  ' 

IWotnf\\<':i  \f.  Ciilorali^io  wboii  ^n  oii  fire  bums  with  a  very  briffht 
flsinio.  i:nvn  ui  ibo  li'\wr  td^v.  -  In  a  warm  a^^uel»u^»  solution  of  potash, 
it  is  n\M»l\cd  ir.io  clilv'i^  f.'riii  and  fonniate  of  (><ita»b: 

i    HAiO    -  olio  *  oKO  =  -\-lK;3  -r  3C=HKO«. 
[or: 

iMI\ii>^  ^   :iU>   -   oKO  -  CHir  *  3C-IIKO*  +  2KCI; 

in  tlii>  ra.M\  liowov*  r,  ol:l«ruio  I'f  |K»ia>siuin  sbould  Ikj  fonnod,  and  the 
divi.sinii  of  tliiN  ijUo-tioM  \\oi;l.i  iikt'wiNO  >hu\v  which  of  the  two  formulv, 
('"11  ('1*0'  or  OMlH'l-l>*  tiu'iiiuT  of  uliioh  imit-od  is  very  pnibable), 
hbnulil  l»v  puM^nrtL  An  a'.oih.'lo  M>lutiv»n  of  chloral ide,  treated  with 
ulculiolio  pota-l».  vioM^  ihth  :\:  but  furiuiate  of  ]  ota>h  and  chloride  of 
pola.s>iuin.  borauM'  ih«»  i-lil.r.i«Tiu  i-  at  llio  ^amo  time  converteii  into 
fnrniiat**  t.f  |.ot:i>li  an»l  vhl^  roio  vf  |»t  ia->iuin.  -  An  alcoholic  solution  of 
clilonilitlo  d»»os  not  .i*-i  uj'»'U  a  -oluziou  if  n  trate  of  .-silver  till  ht^te<l, and 
ovru  llion  ;:i\o.-  only  a  taint  uiiito  ci,  u.Iini><;  wben  mixed  with  a  small 
i|iianfity  of  silvor  M»lu[iwn.  and  taon  w:ib  u  drop  of  ammonia,  it  yields  a 
pHMMpitalo  of  cliloriilo  ol'  >ii\or 

(ontfu>unih.     C'bloralido  is   in>i»lnbio   in   wnter,  dissolves  reatlily  in 
HIht.  ^.parinirly  in  cold,  and  abundantly  in  l^.i! in*:  alcohol,  from  which  it 
*ystulliACH  <»n  c<Hdin^.  in  snow-wbito,  micruscopic  crystals  (Stideler). 
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Terchloracetic  Acid.    c*hcpo*=C*ci*h,o*. 

Dumas.  J.  Chim,  mid,  6,  659;  also  Ann,  Pkarm.  32,  101;  also  J.  pr, 
Ckem.  17,  202;  abstr.  Fogg.  20,  166.  —  Ann.  Chim.  /%«.  73,75. 

Mblsens.  N.  Ann.  Chim.  Phys.  10,  233;  also  N,  J.  Vharm.  5,  281; 
also  J.  pr.  Chem.  26,  57. 

Malaguti.     N.  Ann.  Chim.  Phyt.  16,  10;  abstr.  Compt.  rend.  19,  578. 

KoLBE.     Ann.  Phainn.  54,  182. 

TrichloreaiigMdure,  Chloretsiffs&ure,  ChloroxaUUure,  Osalacichlorid  (Berzelius), 
Cklorkohlenoxalidure  (Kolbe),  Acide  chloracStique,  Acide  chloraxalique.  —  Discovered 
by  Damas  in  1830. 

Formation.  1.  By  the  action  of  dry  chlorine  gas  on  glacial  acetic 
acid  in  sunshine  (Dumas): 

C^H^O^  +  6Cl  =  C*HCTO«  +  3HC1. 

2.  In  the  oxidation  of  soluble  chloral  by  a  mixture  of  hydrochloric  acid 
and  chlorate  of  potash,  and  of  soluble  or  insoluble  chloral  by  fuming 
nitric  acid  (Kolbe): 

Cm3ci202  +  20  =  C^HCIH)^ 

3.  By  the  action  of  chlorine  gas  in  sunshine  on  protochloride  of  carbon 
covered  with  a  layer  of  water  (Kolbe): 

C^Cl*  +  4HO  +  2C1  «  C^HCl'O*  +  3HC1. 

Part  of  the  C*Cl*  is  at  the  same  time  converted  into  C*CP.  —  4.  In  the 
decomposition  of  chloraldehyde  by  water  (Malaguti): 

C*C1^0'  +  2H0  =  C^HCPO<  +  HCl. 

5.  In  the  decomposition  of  perchlorinated  formic  ether  (C*CP0,CH310') 
by  water  (Cloez,  N.  Ann.  Chim.  Fhys.  17,  300): 

C«C1«0<  +  4HO  =  CniCPO  +  2C02  +  3HCI. 

Preparation.  1.  When  glacial  acetic  acid  is  introduced  into  a  number 
of  bottles  of  6  litres  capacity,  5*4  grm.  into  each,  and  the  bottles  filled 
with  dry  chlorine  gas,  closed  with  their  stoppers,  and  exposed  to  the 
son,  they  appear  on  the  following  day  coated  with  crystals  of  terchlor- 
acetic acid  and  a  small  quantity  of  oxalic  acid.  In  very  hot  weather,  an 
explosion  may  take  place  after  a  while,  but  this  rarely  happens.  One  of 
the  bottles  is  then  opened,  whereupon  a  mixture  of  hydrochloric  acid  gas, 
with  a  small  quantity  of  carbonic  acid  and  a  suffocating  vapour  escapes 
with  force;  exposed  for  some  hours  to  the  air,  till  the  gaseous  mixture  is 
completely  expelled;  and  washed  out  with  30  or  40  grm.  water,  which  is 
afterwards  used  to  wash  out  all  the  other  bottles,  so  that  with  15  or  20 
bottles,  a  concentrated  solution  of  terchloracetic  acid  is  at  once 
obtained,  mixed,  however,  with  hydrochloric  acid,  undecomposed  acetic 
acid,  and  oxalic  acid.  When  this  solution  is  evaporated  in  vacuo  over 
oil  of  vitriol  and  hydrate  of  potash,  water,  hydrochloric  acid,  and  part 
of  the  acetic  acid  escape,  and  the  solution  then  yields  crystals,  first  of 
oxalic,  and  afterwards  of  terchloracetic  acid.  The  mother-liquor  distilled 
with  dry  phosphoric  acid,  whereby  the  oxalic  acid  is  decomposed,  yields 
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a  distillate,  first  of  acetic  acid,  then,  on  clianging  the  receiver,  of  terchlor- 
acetic  acid,  which  soon  solidifies  to  a  crystalline  mass.  Lastly,  the 
crystals  must  be  left  for  some  Hoars  in  vacuo  on  several  sheets  of  white 
blotting  paper,  so  that  the  admixed  acetic  acid  may  soak  into  the  paper 
(Dumus). 

2.  Insoluble  chloral  is  treated  with  fuming  nitric  acid,  and  the  action, 
"which  is  at  first  attended  with  rise  of  temperature  and  abundant  evolotioa 
of  rcil  fumes,  is  afterwards  assisted  by  the  application  of  a  gentle  heat, 
till  the  flakes  of  insoluble  chloral  have  completely  disapiieared ;  tho 
excess  of  nitric  acid  distilled  off  for  the  most  part;  and  the  remaining 
pt>rtion  left  to  evaporate  in  vacuo  over  oil  of  vitriol  and  hydrate  of 
{>otush.  Crystallized  lerchloracctic  acid  then  remains,  free  from  nitric, 
acetic,  and  oxalic  acid,  but  generally  retaining  traces  of  chloral,  which 
gn^itlv  imjHMles  the  preparation  of  pure  talta  of  terchloiacetic  aci<l 
(Kolbe), 

»S.  Protoohloritle  of  carbon,  C*C1*,  is  placed  in  a  bottle  filled  with 
clih^rine  »;as,  ooverotl  with  a  film  of  water,  and  exposed  to  the  son, 
whort^by,  besides  OCl*,  thoro  is  formed  an  aqueous  solution  of  tercblo^ 
acetic  acid,  which  may  Ik'  obtained  in  the  cr}'stalliue  state  by  evaporation 
in  vacuo  over  oil  of  vitriol  and  lime  (Kolbe). 

4.  Chloraldohyde  is  disst»lved  in  water;  and  the  sedation  containin;; 
hydriH'hlorie  acid,  cva]Miratetl  in  vacuo  over  oil  of  vitriol  and  hydrate  of 
potash,  whereby  terchloracetic  acid  is  obtained  in  beantiful  crystal 
(MabiiTUtiK  —  For  this  ]>urpose,  dry  ether  is  saturated  in  sunshine  with 
dry  chlorine  iras.  the  proilucts  of  which  action  are  either  scsquichloride 
of  carbon  autl  cliK^raMehyde, — in  which  case,  the  liquid  is  warme<i  to  drive 
olV  the  fn  e  chlorine,  then  mixed  with  water  and  filtered  from  the  C*CI*,— 
or  el.ve.  percliK»rinated  vinic  ether,  which  is  converted  by  distillation  into 
CK^*'  and  chK»raKlehvvle,  and  the  latter  decomposed  with  water  as  above 
(Mala^rutiV 

/Vo/Jf  r.'iV.<.  Ci»lonrless  rhombohedrons.  IVIelt**  above  4G^,  and  in 
cooliuir  In^^rins  to  solidity  at  4,")  ,  whereu|>on,  if  the  mass  be  shaken^  the 
tomperatun*  rises  to  4(»  ,  which  is  therefore  the  melting  point  In  the 
fused  state,  it  has  a  density  of  ItUT  at  46",  that  of  water  at  15®  beinjr 
\'{)00.  Boils  between  1  .*>'>-'  and  200-  without  any  decomposition,  and 
nublimes  in  the  form  of  a  silvery  crust.  Vapour-clensity  =  .5-3.  It  amt 
out  t  ».«  l.»>\.  I'oiaiisi'  at  thi*  huh  iinii»«  nituri'  which  wa*  nt*ress«ry,  a  small  quantity  ci 
hvilnuhKMic  ariii  uas  |r.  »iuivtl.  —  The  acid  smells  faintly  at  ordinary  tenipe- 
niturcs.  but  when  heated  till  it  volatilizes,  emitting  a  pungent  and  huffo- 
niting  odour.  Has  a  cau>tic,  sour  taste,  antl  makes  the  tongue  white, 
like  peroxide  of  hydro::en.  It  ilotroys  the  cuticle,  causing  it  to  peel  off 
on  the  folh»wini:  day,  and  if  left  for  >ome  time  on  tho  skin,  protlucetf 
blisters.  It  reddcn>  litmus  stronu'ly.  but  does  not  bleach  it,  even  after  a 
considerable  tinie  ^l>umas}. 

(Vy.%y.i.'i'i;f./.  Punn-?.  Vol.         Den*iCT. 

AV    LM  0  irri     ....      l.i:»0  Cvapour     ....     4     ....     Ifi640 

II      ..  l-O     ....        O'xA      ...        o::»  H-cas 1      ....     00693 

'M\  nx.j    .      fi:»i'r    ...    r.p.-,-i  n-ia* 3    ....    7W39 

40  :\'2  0  \\U\\  JO  00  O-gas 2     ....     'Z'i\^ 

t'Cl'll.ti'         \Us\2        .   HMJUO     .       mo  00  A'apour    2     ....  W.^)*^ 

1    ....   i<ii:i 

Till'  t|itMiti(>  o(  rhlorinc  oht-iiucJ  vdjt  too  »mall,  io  conR^ucDoe  of  tbr  |tmciKro/ 
\c  a('i«l  ^l)uiua.<). 
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Decompositwns,  h  Wlien  the  acid  h  henled  with  oil  of  vitrkil,  part 
of  it  distils  over  unchan4r«*<l»  and  crywtalH;!cw  in  rlioml>obedrune;  lliu  rest 
is  resolved  ruto  bydruelilnric  ai;id,  esirbonic  acid,  and  carbtinic  oxide 
(Dumas).  [Perbaps  in  tbis  mauncr:  C^HCFO'-f  2HO  =  3llCl  +  2CO  + 
2CCF],  —  2.  Wben  it  is  beatitd  witb  exeej^s  of  potasb-EolutioUj  ebnllition 
takes  place,  continuiiia^  after  tbc  ve.^,«-el  Ima  been  removed  from  tbe  lire; 
tbe  firat  prodacts  of  die  aetion  are  rhJortiforin  and  earlionate  of  potash; 
but  on  fiirtber  boiling^  witb  tbe  alkaline  Inpiid,  tbe  eb]or<>f<*rm  h  resolved 
into  formittte  of  potash  and  ebloride  of  potai^aium  (Dumas).  —  First: 

C*HCI»0*  +  2KO  =  2(KC),CO"")  +  C-HCl"; 
then : 

C^HCP  +  ^KO  =  C-HKO*  +  3KCb 

Wben  tbe  acid  is  boiled  witb  barytji-water,  carbonate  of  baryta  is  preei- 
pitated  and  carbonic  acid  [cddoroform]  evolved   (Duinas).  —  3.  Tfit^  acid 
boib  d  witb  excess  of  ammonia,  is  renolved   into  carbonate  of  anniionia 
which  sublimes,  and  cblornfurm  which  sinks  down  as  an  oil  (Dumas)  r 
C'llCl^fH  Hr  2NH^  =  2(Ntl^C0-)  +  C^HCll 

4.  Aqueous  tercbloracctic  iteid,  or  either  of  its  galta  dissolvetl  in 
water,  is  deeompo.scil  l>y  p^»tassiuni-amal^r[iiu  (1  pt,  ]Jota*^s»ijni  to  1511  ptg, 
mereriry)  with  evolution  of  beat,  an<l  reconverted  into  acetate  of  potash 
{Melaena): 

[C^Cl'KO*  +  3H0  +  6K  =  C'H'KO^  H^  3KCI  ^  SKO], 

If  tbe  amaliram  is  not  in  excess  in  proportion  to  the  acidj  no  hydrogen  is 
e  vol  veil.  Tbe  decomposition  is  soon  completed.  If  the  resulting  pt»tai^h 
be  then  saturated  with  carbouic  acid  gas,  tbe  solution  evajjorateil  to 
dryness,  and  the  residue  treated  witb  idcohol,  the  alcohol  extracts  acetate 
of  potash^  leaving  a  mixture  of  chloride  of  potai^sium  with  carbonate  of 
potnsb.  Antimonide  of  |>otas.siam,  or  potassium  alone,  or  zinc  with 
sulphuric  acid,  does  not  effect  tbe  transformation,  but  caut^es  an  evolution 
of  bydrf>jtrcn  gtts  (Mclsens).  —  If  iiit<tead  of  ti  At.  potassium,  only  3  At, 
be  used  in  the  form  of  pota4^si^m-amaIganl,  no  acetic  acid  is  produced, 
but  appareatly  an  acid  containing  a  smaller  (piantity  of  chlorine  than 
tercbloracetic  acid.  Zinc  dissolves  in  aqueous  terchloracetic  acid,  and 
fitniis,  V>esidc.^  chbiride  of  atinc,  a  zinc-.sait  which  appears  to  coutain  tbe 
otberwifie  unknown  acid  C*C1'H*0*.  Tercliloracetic  acid  is  also  reduced 
to  acetic  aeul  in  the  galvanic  circuit  <4  a  two-pair  Bun  sen's  zinc-carbon 
battery*  witb  electrodes  of  amalganuitcd  iiiuc  (Ivolbej  Yll,  2U7}. 

C*>fnlinntmn$,  Tbe  acid  delif|ae8ces  in  the  air,  and  dissolves  very 
reftdily  in  waiter  (Dumas). 

Terchloracftdtr  of  Ammomff.  ^-  The  a  (|  neon  8  acid  sat  urn  ted  with 
ammonia,  and  evaporatcil  at  ordinary  lomperatarea,  either  in  vacuo  or  in 
the  air,  yields*  crystals  (Dunnus).  —  Thi?  salt  is  likewise  produced  when 
chloracetnmido  la  brought  in  contact  witb  aqueous  ammonia  or  very  dilute 
nitric  acid  (Malaguii,  Cloex).  Crystallizes  in  beautiful  juisms;  melts 
at  80"°;  boils  between  ItO"  and  115,  giving  off  vaponrs  of  chloroform 
and  carbonate  of  ammonia^  the  latter  uppearing  in  peculiar  abundance  at 
145^;  and  solidifies  at  IfiO"  in  yellowi.sb,  micaceous  scales  of  anhydrous 
terchloracetate  of  ammonia,  which  are  tasteless,  dis-solve  rcailily  tn  water, 
and  give  off  aminoTiir*  wben  treated  with  potaabj  even  in  the  cold.  At  a 
higher  teinperatnre,  these  scales  fuse,  and  are  resolved  into  carbonic  oxide, 
phosgene,  and  sai-ammoniac  vapour  (Malaguti). 

V  % 


212  ETIITLEXE:  CHLORINR-NUCLEUS  CHS^. 

Decomposition  of  tbe  crjstaUixed  aalt: 

C^NH'CPa'  =  C*HCP  +  NHK)^0^.HO  +  2HO. 
Deeompodtion  of  the  readnal  anhydions  atli: 

C^NH^CPO*  =  2CO  +  2CCIO  +  NHKH. 

Dekfdrmied  ra  rmeuo,  Danat. 


4  C  24-0            13  32    « 

N _.     14-0              7-77 

4  H  4-0              2-22    ^ 

.,  ,     13-5 

3  CI _.      _ 106-2            M-93 

4  O  320    ..     17-76 

C*(C1»,NH<)0« 180-2    ^..  100-00 

Air^ried  crytitU, 
4  C  24-0    ^.    IMO    .. 

....     10-4 

N 14-0    _      6-48    . 

8  H  8-0    ...      3-70    « 

6-5 
4-2 

3  CI  106-2    ...    49-12 

8  O  64  0    ...     29-60 

C*(CP,NH*)0*  +  4Aq 2162     ...  100-00 

Dumas  supposes  the  salt  to  contain  5  At.  water  of  crystallisatioo  ;  MalBg«ti4  At 

TerchloracftaU  of  Potash,  —  Tbe  aqueous  acid  neairaliied  witb  fltf- 
bonate  of  potash  yields  by  spotaneous  evaporation,  silky  needles,  whick 
decompose  with  a  kind  of  detonation  when  gently  heated,  and  abioib 
only  a  small  quantity  of  water  when  exposed  to  damp  air  (Damms). 


KO  

4  C 

H 

3  CI 

CryttalHzed. 

47-2     . 

240     .. 

10     .. 

106-2     .. 

.     22-43 

..     11-41     

..       0-48     

..     50-47 
..     15-21 

IhUMS 

23  00 

1106 

0-70 

4  O 

320     .. 

22  34 


C«CPKO*  +  Aq    210-4     ....  10000 

The  Baryta  and  Lime  scUts  are  neutral  and  dissolre  rery  leadily  ii 
water  (Dumas). 

Terchloracftate  of  Silver,  —  Recently  precipitated  oxide  of  mlver 
immer8e<l  in  the  aqueous  acid  is  converted  into  grey  laminas  whieli 
dissolve  in  a  larger  quantity  of  water,  and  crystallite  therefrom  by  evi^^o- 
ration  in  vacuo  over  oil  of  vitriol,  and  in  the  dark,  in  crystalline  grannloi 
and  laminae.  —  The  salt  is  very  readily  decomposed  b^  light.  Whea 
heated  on  a  sheet  of  paper,  it  detonates  violently,  giving  off  the  aaaM 
odour  as  terchloracetic  acid  when  it  evaporates,  and  leayes  vegetations  of 
pure  chloride  of  silver.  If  it  he  moistened  with  alcohol  and  tbe  alci>kol 
set  on  fire,  it  decomposes  more  quietly,  and  without  projection  (Domas). 

Cry»talli:ed.  Dumas.  Kolbe.  LeblHC. 

Ag 108-0  ....     39-97     3999     39-6     39-80* 

4  C  240  ....       8-88     895    8-9 .^      9*01 

3  CI 106-2  ....     39-31 

4  O  320  11-84 

II  ...  0-08     «  0-lf 

C^CPAgO*   270-2     ....  lOOOO 

*  In  Pel.  Lcblanr's  memoir  (AT.  i4iifi.  CAtm.  Pkjf9.  10,  199)»  tiM  prapiirtiM  af 
iilTer  is  given  as  29.80  p.c,  doubtless  bj  a  misprint 


HTBKOCHLORATE  OF  CHLORBTIIlROSg. 


QuadricMoriDated  HydrocMoric  Ether, 

C*HCl»=C*CrH,Cl*=C*Cl*,HCl  ? 

Regnault  (1«39X     ^nn.  Okim.  Fhys.  71,  355;  also  Ann,  Pkarm.  33, 
321;  also  J.  pr.  Chem.  ID,  20 i. 

Quintichlortina/er\  Vterfachchlorhatiig^r  ChhrufOMteniofiitherf  Ether  hydro* 
chlorique  quadrichltjruri. 

Formeii  by  ilie  further  action  of  clilorine  in  suiialiine  on  monov  hi-f 
or  terclilorinateil  liy^lnjpliioric  etlier,  Imt  cannot  well  be  obtained  quit© 
pure,  hiasniucb  aa,  if  ton  little  eblorinc  be  usetl,  tcrcbioriuat'ed  bytiro- 
cblaric  etber  remains  in  tbe  proiluct,  and  too  niucb  eblorinc  gives  riae  to 
the  formation  of  sesqnicbloride  of  carbon,  vvLicb  remains  dissolved  in  tbe 
quadjithlorinated  hydrocbloric  etbcr,  and  separates  out  by  Bpoataueous 
evaporation  in  wbite  flakes. 

Qnadncblorinated  bydrocbb>rit-  etber,  in  its  *:roate«t  possible  etato  of 
purity,  bas  a  deuaity  of  r644,  and  boils  at  146  ;  its  vapour  density  i« 
6»75. 


4  C  „..       24     ....     11-88     12  42  C-¥apour 

H_         1     ....       O'&O     0:0  lingua 

5  CI.,.,     177     ...     87-62  Cl-gaa 


Deostj. 

0-0693 
12  2715 


C*HO»    202     ...  100-00  Vapouf  ofC*HCP    2     ....  U'0O48 

1     ....     7-0024 

Tbis  compound  beated  in  a  retort  witb  alcoholic  potasb  immediately 
deposits  chloride  of  pnta.s^inm,  and  yields  a  distillate  from  which  water 
precipitates  an  oil,  whose  e< imposition  varies  according  to  the  number  of 
times  it  has  been  distjlled  witli  alcoholic  potash.  —  Potassinm  exerts  no 
action  upon  it  in  tbe  cold,  but  on  tbe  applic;ition  of  beat,  produces  violent 
explosion  and  separates  charcoal.  —  By  further  trcatmeut  with  chlorine, 
the  compound  is  converted  iuto  C'Cl*  (Regnault)* 


HydrocMorate  of  CMoretherose.  c*MCi*=c*CPH,Cl'=c^ci*,HCL 

Ism^  Pierre.     Abatr.  Compt,  rend.  25,  430. 
CktorhydmU  de  Chhritherot€  \_Ket>mik'\. 

Obtained  by  passing  chlorine  gas  through  Dutch  liquid  {CM!*CP)* 
Liquid  at  0  ;  of  sji.  gr.  he627i  boils  at  J53"5"  under  a  pressure  of 

0  763ni.     Vapour-density  (determined  at  208  6  )  =  7087.     Has  a  toler- 

ably  agreeable  odour,  like   that  of  hooey;  tastes  sweet  and  warm,  but 

much  less  so  than  Dutch  liquid. 

Alcoholic  fKitash  decomposes  it  instantly,  and  with  great  evolution  of 

beat,  yielding  protocblorido  of  c4irbou  (C*C1*),  chloride  of  potassium,  and 

water  (Pierre^; 

C*HCl*  +  KO  =  C^Cl^  +  KCI  +  110. 


214  ETHYLENE:  CHLORINE-NUCLEUS  CH3*. 

Pierre.                                          VoL  I>nistT. 

4  C  24     ....     11-88     ...     11-75                C-Tspour  4  ^^  1-66I0 

H  1     ....       0-50     ....       0-60                H-JCM    I  ....  0-06M 

5  CI 177     ....     87-62     ....     87-59                Cl-gai   5  ....  12-2715 

C*Cim 202     ....  100-00     ....     99  94                Oil-Tajiour 2  ....  14-0048 

1  ....  7-0024 


Quadrichlorinated  Hydrosulphuric  Ether, 
C*HC1*S=C*CPII,CIS  ?=C*C1*,HS  t 

Reonault  (1839).     Ann,  Chim,  Phyt,  71,  406;  also  Ann.  Fharm,  34, 
34;  also  J,  pr.  Chern,  19,  278. 

Quadrichlor- Schwtfelrina/er,  Ether  hydrotulfurique  guadriehiorur/. 

Obtained  by  saturating  hydrosulphuric  ether  with  dry  chlorine  gia; 
exposing  it  to  dayli^^bt  as  long  as  hydrochloric  acid  gas  coQtiniiet  to 
escape;  again  saturating  with  chlorine  gas;  exposing  the  liquid  to  the 
sun;  and  repeating  this  treatment  with  chlorine  and  exposure  to  the  sob 
till  the  liquid,  after  being  saturated  with  chlorine,  gives  off  do  gms  oa 
exposure  to  sunshine  for  several  days.  The  oily  prodnct  is  thee  plaeed 
for  24  hours  in  vacuo  over  strong  potash. 

Yellow  oil,  of  sp.  gr,  1-673  at  24*';  Iwils  at  about  160%  but  with 
decomposition,  and  consequently  with  browninc^  and  evolution  of  hydro- 
chloric acid.  Has  an  extremely  disagreeable  and  persistent  odour 
(RegnauU). 

Regnault. 

4  C    24-0     ....     U'\4     12-70 

4  CI 141-6     ....     77-55     76-48 

H  10     ....       0-55     0-87 

S    160     ....       8-76     9-95 


c'crns  1820   ....  loo-oo   loooo 

c,  Cloriue-nucleus  C*C1*. 

Protochloride  of  Carbon,    oci*. 

Faraday.     Phil.  Trails.  1821,  47;  also  Ann.  Phil.  18,  104;  abstr.  Ann. 

Chim.  Phys.  18,  48;  abstr.  .V.  Tr.  6,  1,  273. 
Reg.nault.    Ann.  Chim.  Phys.  70,  104;  nUo  Ann.  Pharm.  30,  350;  alw 

J.pr.  CJiem.  17,  229.  —  .i/iw.  Chim.  Phys.7ly372;  a,Uo Ann.  Pkarm. 

33,324;  ahoJ.pr.  Chem.  19,207. 

Bij^ach-Chlorkohlcnxtoff'^  Kohlenchlorid.  Protorhlornre  de  Carbome,  Ckiwrtlkui 

(Laurent),  [Vinik'].  —  Discovered  and  examined  by  Paraduy  in  1821. 

Formal  ion.  —  1.  By   the  decompositiou  of  scsquichloride    of  carboo» 
C*Cl%  at  a  red  heat  (Faraday): 

C*Cl«  «  C^Cl*  +  2C1. 
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2,  lu  tlie  d*?ooTir|Mjsitiuii  *if  I  lie  eiimo  comprjund  by  an  alculMilicfeolutimi 
of  jsulpli]<te  of  hytln>gen  iiriil  [h^ta^sjiini,  a  largo  i| nan tlty  uf  hii I pliu retted 
lijiirogeii  being  evolved  and  ciilunde  uf  putajiiiiaiii  dtipoaited  (RegnaultJ: 

t*CI«  +  2(KS,HS)  =  C*Cl<  +  2KCI  +  2  US  +  2S. 

3.  By  tlio  action  of  a  red  heat  ou  bichloride  of  carbon  CCl'.  (Reg* 
imuU,  Kolbo,  VII,  SJa). 

Prt^pat'iition,  V?ipour  of  *:escpiicld*>ridc  of  catUon  is  slowly  pti-saed 
tbrough  a  jKJicelaiii  tube  filled  willi  frai^^mcnts  of  porcelain  and  kept  at 
a  low  red  Ijciit,  the  farther  extremity  of  tlie  tube  bein;yf  connected  with  a 
ghwss  tnhe  bent  several  limes  up  ami  down,  ao  that  the  vapour  may  con- 
dense  in  the  lower  bemls  wbieh  are  iniiaersed  in  water.  After  separating 
the  gliLsa  tube  from  the  porcelain  tube*,  the  distillate  erdlected  in  the 
former,  wbith  is  coloured  yellow  by  absorbed  cljlonne,  i«  repeatedly 
distilled  from  one  bond  to  tho  otber,  in  order  to  expel  the  evcess  of 
chlorine*  Tbe  distillate  ie  then  heated  to  the  boilini^  pointy  till  the  vapour 
has  driven  all  tlie  air  out  of  the  tube;  the  tube  eli>srd  and  left  to  conl;  and 
the  protuchbuide  of  carbon  sepamted  by  di.stdlaiion  at  a  very  gentle  beat 
from  the  «e.^quiehloride  of  carbon  which  is  <lii!iaolve<l  in  it,  haviiitr  either 
remained  undecomposed  or  been  reproduced  liy  the  alKsorbed  chlorine  gas 
(Faraday).  Tbe  distillate  is  pure,  wheu  a  dn>p  of  it  evaporates  in  the 
air  without  leaving  any  residue  afC^Cl*  (Faraday),  —  As  a  large  quantity 
of  C*Ci'  remains  un  decern  posed  if  only  once  ])a^sed  tbrougli  tbe  porcelain 
tube,  Ileg-uatdt  rejieatii  tliia  procej^s;  tben  agitates  tbe  yelluw  distillate 
with  mercury  to  remove  free  chlcu-ine;  and  distils  off'  only  half  of  it  at  a 
irentlo  heat,  m  tbat  as  mucdi  ivs  possible  of  the  C*Cl*may  remain  behind. 
But  even  this:  distillate  retains  a  tnice  of  C*C1^ 

2.  Sesijui chloride  of  carbon  is  added  in  puqcesslvo  email  portions  to 
an  alcoholic  Hcdutiou  of  sulpbido  of  bydrogen  antl  potassium,  each  addition 
eausin,ir  brisk  evidution  of  Buljdiuretted  hydrogen  and  separation  of  chlo- 
riilo  of  potassium.  As  soon  a8  ihe  cj^eafse  of  ga.s  has  ceased,  iho  Jiijuid 
i^  di*tille<b  and  the  distitlate  mixed  with  water,  wdiicli  thruwadown  pure 
I> ru toe hh» ride  of  carbon  in  tbe  form  of  an  oil  (llegnauU). 

Pt^opertits, — ^Tbin,  tmnsparent,  and  colourless  oil;  sp.  gr,  1*553 
(Faraday);  ICID  at  '20'.  (RegnauU).  Refra<!ting  power  1'4875.  (WoUaa- 
ton).  Does  not  conduct  electricity.  J'oes  not  solidify  at  — 18  ;  boils 
between  71^  and  77 '  (Faraday).  (1)  Itoils  at  120  ,  and  tbe  pure  pro- 
duct 1 2;  at  122^  (Uegniiult).  Vapour-deiiaily  of  (1)  =5*82  (Ueg- 
uault)« 

Regnault  (1). 

4C    ,.. , ,».,       24*0     ....     14*49     ........     VSn 

4  CI  14 1  a     ..,.     8&-51 

c*ci* 165*G   ....  im*m 

Fnr^day  had  pri-vknisly  rfiown  (hut  the  cfim]>ound  cmituias  C  und  CI  in  ecjunl 
namUt'r.s  nrftffinin..  Krii^nAulit  found  soinewliat  too  littler  carbon,  becauae  tht^  iM>iji|u>uHd 
lireporcd  by  (I)  cuntatns  a  ttliglu  ndttiixttire  of  C^Cl*'. 

Decoviposkions.  Protochloride  of  carbfJii  passed  through  a  [strongly] 
ignited  jmrcehiin  tube  i^  partly  resolved  into  charcoal  aud  chlorine  gas 
(Faraday).  If  tbe  ttihe  is  very  *(trtmgly  ignited,  the  products  obtained 
are   chlorine  gas  and  charcoal ;    but  if  it  be   ouly  modcrjil^l'^   \^vi\\.^. 


2ia 


ETUYLl 


-KUCLBUS 


cLlorino  ?iii«l  diohloride  of  carbon,  C*CI*,  are  obtaine*}  (Ri»flrT\auIt, 
ICO).  —  2.  It  does  not  burn  when  hented  alune  in  tbe  airf  but  in 
flame  of  a  gpint-lanip  it  burns  with  a  bright  yellow  fl:ime>  forming  fay«||«»| 
clilonc  acid  (Faraday).  —  3.  When  itu  rajiour,  mixed  with  hydro^Mj 
igM,  is  passed  tbroa^h  a  red-hot  tube,  it  is  resolved,  with  e^-ohition  n{\ 
ftnd  lights  into  hydroobluriG  acid  givs  and  a  deposit  of  cbarcoaJ.  Etc 
tparka  repeatedly  passed  through  the  mixture  produced  the  same  de 
pofiition  (FaradayJ.  —  4.  Detonating  gaa  luade«i  with  vapour  of  chk 
of  carbon  and  exploded  by  the  electric  s{iarky  ib  cesolved  into  CBjbooifil 
oxide  and  hydrochloric  acid  gas  (Faraday): 

c^ci*  +  4H0  =  4CO  -1^  4aa. 

Every  1  vol,  hydrogen  is  replaced  by  1  voL  carbonic  oxide  and  2  voLj 
hydrochloric  acid  goB  (Faraday).  —  5.  Vapour  of  protochloride  of 
pasaed  over  red-hot  baryta,  yields,  with  vivid  combustion,  ehlonde  ._ 
narium,  carlx^nic  acid  [carbonate  of  baryt^i?],  and  a  sm^ill  Quantity  of 
charcoal  (Faraday)*  —  H.  Exposed  to  the  sun  in  coTitact  with  dry  chlsriiii 
gaa.  it  is  c*jn verted  into  C*Cr  (Faraday),  but  beneath  a  layer  of  wilir 
it  fonns  terchloracetic  acid  together  with  this  compound  (Kolbe,  p,  W9), 
,  Sulphide  of  mrbon,  CS-^  may  b«  cunv^rteil  by  tbe  action  of  chlorine  •£  a  red  bttA  itttft 
lC^I*;  this  by  i^ition  into  C^Cl*;  this  by  chlonne  and  water,  iuta  trrcbtoracitw  ^od; 
and  tJiH  add,  by  potassium. amalgam,  into  acetic  acid  :  hence  acetic  aciil  may  he  tmwti 
from  sulphi<le  nf  ♦Mrhni   (Kolhc). 

Protochloride  of  carbon  is  ni>t  decomposed  by  nitric^  sulphuric  aod 
hydrochloric  aciil,  and  is  not  soluble  iu  either  of  these  acids  (FarafJay). 

Comhinatiom,  Protochloride  of  carbon  i«  insoluble  in  water,  aqtieoai 
acids  and  aqocoue  alksilis  (Faraday). 

At  ordinary  tern jieratu res,  it  diasolvea  Iodine  with  2^  fine  red  eoloor. 
but  witliout  further  alteration   (Faraday). 

With  Bromine  m  snnshine  it  Fulidilies  in  a  few  seconds,  forming  tbe 
cryelalline  compound  C*Cl*,Br*  (Malnguti). 

It  jib^orljfi  l-hlorine  gas  abundantly,  acquiring'  a  yellow  colonr:  tlM 
loose  compound  thus  formed  remains  unaltered  in  diffused  davlight;  but 
in  ^^unshine  it  boroiues  decolorized,  and  passes  into  the  more  intim  t« 
crystalline  eomptiund  C*C1*  (F^tniday). 

Protochloride  <»f  carbt»u  diasohei  in  Alcohol,  in  Etker^  and  In  Olh 
botb^^d  and  volaiUt  (Faraday). 


\ 


Perchloriiiated  Vinic  Ether.    C*C1*0=C*CH,C10=C*CI*0,CP. 

Rkonault.     Ann.  Chlm.  Phys,  71*  302;  also  ilnii,  Pkarm,  33,  27; 

.A  pv,  Chetn.   Ill,  26H. 
IfALAotrrt.     Compt    rend,    19,    577,    prtid    21,  749* — N,  Ann.   C^Wa 

PhjfB,  16,  5j  abstn  Ann.  Pkartn,  5(j,  26B;  abatr,  J,  nr.  Ckan.  Zi^ 

414.  1 

Chhrmhtr^  Pefchluratkrr,  Perthhrmnaiher,  Ckiorurt  de  Chioro^ifk^tr  (Mil** 
giiti);  Oj^niaeiifnintfyrcfiifirui  (Brntcliu*).  [Considcrrd  ws  C*Ci*,ClO  i  Ndkmma^i 
»•  C*C1*0»CI- :  KtvtRikmt,]     DitctjverfMl  by  HpfruiiiU  in  lt*30, 

Fonnatvm.     Dy  the  continued  action  of  chlorine  on  rmle  Muf  ia 
bine  (Vin,    r84)» 
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Prfparation,     Dry  cblnrinG  gas  ia  contiimou.sly  jiaeseil  tbron^b  etlnBr, 

wLicli  has  been  free*!  from  alcohol  and  ivsitiT  by  diet  illation  over  cliloride 

I       of  calciura,  and  ia  contiined  in  a  fla.sk,  wbieli,  for  tbo  first  I '2  lioiirs,  is 

'       kept  at  a  medium  teinperatiire  by  iiiimersiGD  in  water  (if  it  be  too  much 

'       cooled,  the  bydrocltloric  ether  formed  tit  the  aaine  time  does  not  esc.tpe, 

and   the  cblorovinic  etber  becomea  contaminated  with  tbe  aubstitutitjii- 

products    formed   by  the  acti^m  of    chlorine   upnn    hvdroehloric  etlier); 

then  takeji  out  and  exposed  to  the  sun.     The  yellow  liqnid  after  a  while 

j       deposit*  nuineroa«  crystals  of  jicrtdilorinatf^d   ether,  and  an  additional 

[       quantity  rm  subtequeiit  coolin;^;  the   deeanteil  niotber-lif|uid  exposed  to 

I       the  sun  in   bottles   fiUcd  with  ehloritie,   atlll  yields  a  further  crop.     All 

thei*e  crystals  niust  bo  pressed  between  paper,  and  dissolved  in  bailing 

alcohol.     The  alcohol  a-s  it  cools  first  deposits  drops  of  oil,  which  harden 

as  they  becimie  colder,  and  then  cry  stall  iue  laniince  of  pure  perehlori- 

nated  ether  (Ke^nault). 

Properiifs,  CryMtalline  lamina,  very  much  like  those  of  s esq ut chlo- 
ride  of  carbon »     Melts    at    UT*^    (RcfftiaMlt),      Hegular   octohedrons   nf 

I  sp,  gr.  1000  at  14'5  (Mabigntt).  After  bcin^  hetited  to  280  ,  at  which 
temjienitare  it  does  not  boil^  it  does  not  solidify  till  it  has  been  removed 
from  the  fire  for  Borne  bourSj  proliably  because  it  h  brotight  by  the  heat 
into  another  isomeric  state.     Smelb  of  sesqui chloride  of  carbon  and  of 

r      chloral  (liegnault), 

1  Regnault, 

I 4C..... 24     ....     MM8     ,. 1161 

^^^K  &a. ...„».. 177   ....  B4'69   ........  nn 

^■^P  O ,.....,.,„..         8     ....       3*83 3*9B 


C*CIH> ...,.,     20ft 


lOO'OO     ,...._  10000 


Tlic  nitioiial  formula  is  probably  C*Cl^n,Cl^j;  for  the  coinjxjund  may  bo  prepared 
from  C^Ci*0  by  the  action  of  chloririe  gas  in  tun  shine, 

Drcompnsitionfi,  1.  The  ether  when  heated  to  300^,  is  comptetely 
resolved,  with  ebullition,  iJito  cbloraldehydL^  and  sesqulchloritle  of  carbon, 
whieh  pa^s  over  ws  an  odorous  liquid  and  a  crys^tillinc  product,  the  residue 
remaining  colourless  to  the  last  trace  (Malaguti)  : 

2C'Cl-0  =  C^Cl^O-  +  CC1«. 

In  this  distillation*  200  part5  of  the  ether  yield  56'5i  pts  of  ^usqutchlo- 
ride  of  carbon  {Mahtguti).  Caleulation  (2-2fl!}:  23fl*4=  100  :  x)  gives 
56  56,  which  ia  almost  exactly  the  same,  ^ — Dry  chlorine  ga.^  exerts  no 
actitm  at  100^  eveu  iu  the  course  of  several  hour;^;  nitric  and  hydro- 
chloric acid  are  likewise  inactive.  —  2.  Oil  of  vitriol  acts  very  slowly 
when  heated;  at  240  ,  it  produces  ebullition,  and  evolves,  first  cldor* 
aldehyde,  then  pnnf^eut,  cloudy  vapours,  doubtless  oonsistitJ<»'  of  ehlor- 
aittehyde,  by dnxshloric  acid,  and  anhydrous  eiilph uric  acid,  which,  when 
parsed  into  water,  yield  cbloracotic,  hydrochloric^  and  sulphuric  acids. 
The  undec4>mpoi4ed  ether  remaining  in  the  retort,  solidifies  after  a  while 
on  cooling  (Malaguti) : 

C*CU-0  +  HO.SQS  =  c*Cl*Oa  +  HCl  +  SO». 

3.  AmnKiniacaJ  gas  docs  uot  act  on  pcrchlorinated  vinic  ether*  either 
dissolved  in  alo<diol  t.r  in  the  melted  state,  unless  it  be  heated  suirieiently 
io  form  ohloraldehydo^  iu  which  case  this  latter  compound  and  the  swisk- 
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nionia  form  chloraceUiinide  and  sal-ammoDiac  (Mala^ad).  —  4.  Tli€ 
ether  distilled  with  alcoholic  potash  yields  a  liquid  product  (Refoaolt). 
The  presence  of  the  alcohol  complicates  the  reaction.  Eren  men  tile 
mixture  is  boiled  for  some  time,  nothing  but  pare  alcohol  paaoea  over;  the 
residue  deposits  only  a  small  4uantity  of  chloride  of  potasaiaoi,  and 
yields  on  cooling  crystals  of  undecom posed  perch loriiimted  vlnlc  ether, 
while  the  mother-li«|U<;r  coutains  a  small  quantity  of  fiirmiate  of  potaah. 
Perhaps  a  portion  of  the  etlier  may  be  converted,  first  into  chloracetie 
acid,  theu  into  chloroform,  and  lastly  iiitt>  fonnic  acid  (Malagnti). — 
5.  An  alcoholic  solution  of  sul])hide  of  potassium  decomposes  the  ether, 
wheu  heated,  yielding  chloroxethose,  chloride  of  potassium,  and  sulphur: 

C«CPO  +  2KS  =-  C^CPO  +  2Ka  +  2S. 

5  parts  of  the  ether  heated  with  an  alcoholic  solution  of  3  pta.' sulphide 
potiisaium,  produce  turbidity  from  deposition  of  chloride  of  potassium, 
as  soon  as  the  action  begins;  the  liquid,  when  boiled,  assumes  a  dark 
brown-red  colour,  and  de{>osits  more  chloride  of  potassium;  wheu  the  liquid 
is  left  over  night,  this  deposit  increases  and  becomes  covered  with  lamiac 
of  sulphur;  and  the  decanted  liquid  mixed  with  water  deposits  the  oil/ 
compound  C^CFO  (Malaguti).  ^  G.  Potassium  does  not  act  at  tempe- 
ratures many  degrees  below  300',  but  near  that  temperature,  it  pro- 
duces, even  m  small  quantities,  a  violent  explosion  (Malaguti). 


Chloraldehyde.    C*CIK)«. 

Malaguti.  N.  Ann.  Chim.   Phys,  16,  5;  abstr.  Compt.  rtnd.  19,  577; 

also  J.  pr.  Chem.  37,  414  :  —  Compt,  rend.  21,  445. 
Cloez.     N,  Ann.  Chim.  Phys.  17,  309. 

Chloraldehydf  Aldehyde  Chlori  \^NerinQk'],  —  Discovered  by  Malagnti  in  1844. 

Formation.  —  When  dry  chlorine  gas  is  passcil  through  anhydrous 
vinic  ether  exposed  to  the  summer  sun,  sosquic  .loride  of  carbon  aaJ 
chloraldehyde  arc  often  formed  instead  of  perchlorinated  vinic  ether 
(VHI,  184).  —  Perchlorinated  ether  is  likewise  resolvetl  by  distillaiiuo 
into  sesquichloriile  of  carbon  and  chloraldehyde  (Malaguti).  —  2.  Per- 
chlorinated acetic  ether,  O'Cl'^O*,  repeatedly  passe<i  through  a  tube 
heated  to  400^  and  filled  with  fragments  of  glass,  is  conv€»rted  iuto 
chloraldehyde  (Malaguti)  C^Cl^O^^-iC'ClW.  —  Even  when  dry  chlo- 
rine gas  is  passed  through  dry  acetic  ether,  first  in  daylight  and  afier- 
wanls  in  sunshine,  chloraldehyde  is  formed  as  well  as  scptichloracetie 
ether  C^IiCrO*  (Cloez). 

Preparation.  Chh>rinc  gas  is  passed  for  12  hours  (as  in  Regnault*8 
metho<l  of  preparing  perchlorinated  vinic  ether),  through  ether,  previ- 
ously freed  from  alcohol  and  water  by  rej>eated  distillation  over  chloride 
of  culcium,  and  kept  cool  by  immersion  in  cold  water;  the  cold  water 
then  rcmove<l;  the  liquid  expo.'>(ul  to  the  sun;  and  the  passage  of  the 
chlorine  continuiMl  as  long  as  any  actiou  takes  place.  The  product  U 
cither  sesquichloride  of  carbon  and  chloraldehyde,  or  pcrchloriuatetl 
vinic  ether.  In  the  former  case,  the  liquid  must  be  subjected  to  repeated 
fnirtional  distillation,  so  that  the  less  volatile  sesquicldoride  of  carbon 
luay  remain  more  and  more  behind,  the  process  l>eing  repeated  till  the 
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distillate  dissolves  in  water  without  the  eliglitest  turbidity.  If  perchlo- 
rinated  vinic  ether  has  been  formed,  it  is  decomposed  by  distillation  into 
sesquichloride  of  carbon  and  chloraldehyde,  which  are  then  separated  by 
repeated  distillation,  as  above  (Malagutl). 

Fropertiea.  Transparent,  colourless  liquid,  of  sp.  gr.  1*603  at  IS"*. 
Boils  at  118^  Vapour  density  6'32.  When  exposed  to  the  air,  it  gives 
off  vapours  having  an  intolerably  pungent  odour.  Placed  upon  the 
tongue,  it  first  produces  dryness,  then  a  white  spot,  and  ultimately  exerts 
a  caustic  action.     Reddens  litmus  after  a  few  seconds. 

Malaguti.                                            Vol.  Density, 

4  C 240     ....     13-22     ....     12-78  C-yapour 4     ....  1-C640 

4  CI    141-6     ....     77-97     ....     77-92  CUgas 4     ....  9-8172 

2  0     16-0     ....       8-81     ....       9-30  O-gaa 1     ....  11093 

C*C1^02  ....  181-6     ....100-00     ....10000  Vapour  of  C^Cl^O*     2     ...12-5905 

1     ....     6-2952 

Decompositions.  1.  Chloraldehyde  sinks  in  water,  and  afterwards 
dissolves  in  it  in  the  form  of  hydrochloric  and  torch lorace tic  acids.  Simi- 
larly, with  aqueous  solutions  of  the  fixed  alkalis,  it  forms  a  chloride 
and  a  terchloracetate  (Malaguti) : 

OCl^02  +  2HO  =  HCl  +  C^CPHO^. 

2.  With  gaseous  ammonia  it  becomes  heated  and  immediately  soli- 
difies to  a  mixture  of  chloracetamide  and  sal-ammoniac,  separable  by 
ether,  which  dissolves  only  the  chloracetamide.  Aqueous  ammonia  yielcls 
the  same  products  (Malaguti)  : 

OC1^02  +  2NI13  =  C^NH^Cro^  +  NH^Cl. 

3.  With  phosphuretted  hydrogen  gas  it  yields  a  compound  (chlorace- 
thypide),  analogous  to  chloracetamide,  together  with  hydrochloric  acid 
(Cloez): 

C^Cl^QS  +  PH»  =  C»PH«C1803  +  Ha. 

4.  With  a  small  quantity  of  alcohol,  it  becomes  heated  to  the  boiling 
point;  if  the  chloraldehyde  be  gradually  added  to  excess  of  alcohol,  less 
heat  is  evolved,  and  together  with  the  hydrochloric  acid,  terchloracetic 
ether  is  formed,  which  is  precipitated  as  an  oil  by  water  (Malaguti)  : 

C^Cl^03  +  cni«02  =-  C«H*CPO<  +  HCl. 


Bromochloride  of  Carbon.    OCl*,Br«. 

Malaguti  (1844).  Compt  rend.  19,  579;   also  iV.  Ann.  Chim.  Phys. 
16,   14. 

BrwHchlorokohlen$tof,  Bromure  de  ChloroxSthose  [Mevinok]. 

Protochloride  of  carbon  exposed  to  sunshine  in  contact  with  bromine, 
solidifies  in  a  few  seconds  to  a  crystalline  mass,  which  may  bo  purified 
by  repeated  crystallization  from  alcohol. 

The  crystals  resemble  those  of  sesquichloride  of  c«arbon;  have  a  sp. 
gr.  of  2*3  at  21°;  taste  slightly  aromatic;  begin  to  volatilize  at  lOO^i 
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decompose  at  abont  200^  into  bromine  and  protochloride  of  cmrbon;  tiul 
when  treated  with  protosulphide  of  potassium,  are  reeolTcd  into  bioinids 
of  ]>ota^ium  and  protochloride  of  carbon  (Malagati)  : 

CH:1^Bi^  +  2KS  =  C*Cl«  +  2KBr  +  28. 

Calculation  accordimg  /•  MaUfuH. 

4  C 240         _ 7-37 

4  a    ^....     111-6         ^         43-49 

2  Br  160  0         49-14 


CK'l»Br _ 326-6         100  00 


Sesquichloride  of  Carbon,   (Xll«=C*CH,CJP- 

Faraday.     In  the  memoir  cited  on  page  214. 

Rkgnault.     Ann.  Ckinu  Fhys.  69,  165.  —  71,  371;  also  Ann.  Pkam, 
33,  323;  also  J.  pr,  Chtm.  19,  206. 

Anderthalb^Cklorkohlnutof,  Koklnnptrckiorikr,  PerekUrid*  4e  Carhwme,  CSUb- 

mrt  de  CAlorfi^o^  ^^Laui\nt\  iKfTinok\ 

Formation,  1.  By  the  action  of  chlorine  gas  in  excess  on  proto- 
chloride of  carbon  in  8un;^hino  (Faraday^  : 

C*C1*  +  Cl=  «  C^l*,CP. 

2.  By  the  action  of  excess  of  chlorine  on  chloride  of  ethTleoe  in  mb- 
shine,  or  more  slowly  in  diffused  dayli<rht  (FaraAlay),  or  with  the  aid  of 
heat  (Liol)iir'  : 

CnVXV'  +  SCI  =  OCl*  +  4HCL 

3.  By  the  action  of  excess  of  chlorine  on  hydrochloric  ether,  first  in 
the  shade,  nftorv^anls  in  sunshine  (Laurent,  Ahh.  Ckim.  Phys.  64,  328; 
also  J.  pr,  tV*<m.  11,  423) : 

C*1PC1  -r  lOCl  =  C*C1*  +  5Hn. 

Similarly  by  the  action  of  excess  of  chlorine  on  monochlorinatod, 
bichlorinateil,  or  terchluriiiated  hydrochloric  ether  ( Regnault,  Aum. 
iVtim    I'hvs,  6!\   165). 

Chloriile  of  ethylene  treated  alternately  with  alcoholic  potash, 
which  pnnlucos  oaoli  lin.o  1  .\t.  chloride  of  potassium  and  1  At.  water, 
then  with  chlorine,  if  whiih  -  At.  are  each  time  taken  up,  then  agftin 
with  alcoholic  }H)ta^h.  (hon  aguin  with  chlorine,  &C.  &c.,  passes  by  the 
followinj:  stage.*  into  C*Ci* : 

C*I1*C1-  -r  KO  =  Kll  -r  HO  +  L*\\K\.  —  C^H*Cl  ♦  CP  -  C«H«CP 
I  *HH  I*  *  KO  «  Kl  I  *  HO  *  t  il-Vl-.  —  t*^H^P  -t-  CP  -  C«H=CH 
CMI-CI*  ^  KO  =  KCl  ^  HO  -  IMICP.     —  C^HCl*   +  CP  «  C^UCH 

c-m  ■»  ^  KO  =  Kci  ^  no  ^     c»ci*.  —    c*ci«  +  cf  =     cny. 

AmoniT  those  co!r|»<.unds.  0*11  CI*  is  the  only  one  which  n  not 
uccunitclv  known  (KcL-nault,  .';<«.  CAim.  I'hys.  69,  151;  also  J.  pr. 
Ch  m,   IS,  mO. 

Similarlv,  hydrcchloric  ether,  C*H*C1.  in  the  course  of  ita  transfonm- 
by  chlorine,  by  continued  replacement  of  each  1  At.  H  b j  1  At  CI, 
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yields  the  following  compounds  rsomeric  with  tlicjso  wliich  are  oUtained 
from  chloride  of  ethylene:  C*H*Cl^;  C*fPCP;  CHVCV;  and  C*HCF;  and 
b  also  linally  converted  into  C*CF,  perfectly  identical  with  the  C*Cl* 
obtained  from  cliluritle  of  ethylene  (Regimult). 

4.  By  the  action  of  chlorine  on  suljiliuroua  ether  in  eunsliine 
(Ebelmen  &  Bouf|uet,  iV,  Ann.  Chim,  Fhf/s,  17,  G9). 

5.  Ether  exposed  to  excess  of  chlorine  in  siiti shine  is  converted, 
Bometimes  into  fieaquicliloride  of  carbon  and  chloraldehyde,  sometimes 
into  perclilonnatod  vinic  ether  (p.  21(i),  whicii,  Imsvever,  is  ufterwnrda 
restdved  by  distillation  into  ee;>t|nicliloride  of  carl^on  and  chloraldehyde 
(Regnault,  Malaguti). 

rreparation.  Chloride  of  ethylene  is  exposed  tt*  tlie  sun  in  a  bottle 
filled  with  chlorine;  water  frequently  added  in  small  quantities  to  absorb 
the  reuniting  hydrochloric  acid  gaa;  the  chlorine  fretjuently  reue\ve<l  as 
long  as  it  exhibita  any  alteration^  thtj  resulting  crystak  washed  with 
water  to  remove  the  greater  part  of  the  hydrochloric  acitl ;  presaeii 
between  paper;  heated  to  enhlimation;  and  the  sublimnte  dissolved  in 
alcohol,  prtcipitaled  from  the  alcoholic  solution  by  water  containing 
potash  to  remove  the  last  traces  of  hydrochloric  acid,  then  w;Lslied  with 
water,  pressed  between  bibulons  paper,  and  drie<l  in  vacuo  over  oil  of 
vitriol  (Faniday),  —  The  chhiriile  of  ethylene  may  also  be  heated  nearly 
to  the  boiling  point,  and  chlorine  gas  iininterrnptetlly  pa.ssed  through  it 
as  long  a5  hydrochloric  acid  ccnitinues  to  form,  whcrebv,  however,  not  the 
whcde,  but  only  the  greater  part  of  the  chloride  of  ethylene  is  con- 
verted into  scsrjuichloride  of  carbon,  which  crystallizea  out  for  tho  moat 
part  when  the  litjuid  is  artiticially  cooled  (Liebig,  Ann.  Pkann,  1, 
219). 

*i.  A  smnll  quantity  of  hydrochloric  ether  is  introdnced  into  a  bottle 
filled  witli  dry  chlorine  gas,  and  i^et  nside  in  tho  shade  for  24  hours;  after 
whicli  the  chlorine  is  renewed,  and  the  vessel  exposed  to  the  sm\]  at  tho 
comincuccment  of  the  process,  such  expostire  would  produce  explosion 
(Laurent).  —  Or,  nu^re  advanlugeously:  Alcohol  is  licated  with  concen- 
trated hydn^chlonc  acid,  the  evolved  vaj»our  of  hylrochloric  €*tlier  passed 
through  water  and  oil  of  vitriol  to  purify  it,  and  then  brought  in  contact 
with  chlorine  in  a  bottle  exposed  to  the  summer  sun  (Rcgnanit)* 

3.  Perchlorinated  vinic  ether  is  decomposed  by  distillation  into  ses- 
quichloride  of  carbon  and  chloraldehydcj  and  the  distillate  repeateiUy 
treated  with  water,  which  takes  up  chlorahlehydo  in  the  decomposed 
state,  and  leaves  chloride  of  carbon  (Maiaguti^  N,  Ann,  Chim.  rhys. 
16,  G,  and  14). 

Properiies.  Transparent,  colourless  crystals,  often  united  in  arborea- 
cent  tuft^  (Faraday),  Right  rhombic  prisma  belonging  to  the  right 
prismatic  system.  (i%.  65,  with  p-face)  u  :a  —  122'';  u"  i  i  —  l\d°; 
p  :  I  =  IIS)  40';  i  :t—  15U  20';  no  cleavage-planes  (Brooke,  Ann.  PhiL 
23,  364) ;  u  \i—\  W  30' ;  iit—  150^^"  30'  (Laurent,  liev,  scient, 
9,  33).  —  Refracting  power  =  lr5767.  Sp.  gr.  about  =  2*00.  As  hard 
as  sugar,  easily  pulverized^  and  then  appears  like  pounded  sugar.  Does 
not  conduct  efectri city.  Melts  at  160'^  and  boils  at  182",  subliming  in 
the  crystalline  form,  but  volatilizes  in  tho  air  even  at  ordinary  tempera- 
tures (Faraday).  Vapour-deni>ity=:^8M57  (llegnault).  Smells  strongly 
aromatic  and  Uko  camphor;  taste  ecarcely  perceptible  (Faraday). 
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Regnanit  (2).     Richardioo.     Ualas«ti  (3). 

4  C 24  0     ....     1015     10-15     10*42     lO'OO 

OCI    212-4     ....     89-85     90-11 

C'Cl'"'  .~"''~23C-4     ....  10000     IZI  100-11 

FHniduy  likewise  found  in  the  compound  3  \t.  G  to  2  At.  C. 

Decof/tposUions,  1 .  Sesquichloride  of  carbon  is  resolved  bj  repeated 
(liHtilliition,  or  by  onco  pa^sin^r  its  vapour  tbrougb  a  red-hot  tabe,  into 
protiK'lilorido  of  carbon  and  chlorine  }^y  part  of  which  is  absorbed  bj 
tlie  former  and  gives  it  a  yellow  colour  (Faraday).  —  2.  In  tb*-  fl;inip  of 
a  8])irit-lanip  it  burns  with  a  red  flame,  producing  hydrochloric  acid,  bat 
gocis  out  when  removed  from  the  lamp-flame.  In  (»xygen  gas  it  may  be 
Hoi  on  fire  without  admixture  with  any  other  substance,  and  sometimes 
bunjM  with  «j)len<l(>ur.  Its  vapour  mixed  with  oxygen  gas  is  not  set  on 
lire  by  eh^ctric  sj>arks,  even  at  200^;  hut  in  a  red-hot  tube  the  mixture 
JM  re.solve<l  into  carbonic  acid,  carbonic  oxide,  and  phosgene  tr-i^a 
(Faraday.) 

t'l.  Melts  at  a  moderate  heat  when  mixed  with  iodine,  and  at  a  higher 
tenjperature,  gives  up  to  2  At.  chlorine  to  that  bo<ly,  yicldinsr  proto- 
chloride  t»f  carbon  and  chloride  of  iodine.  Sulphur  and  i»hosphoni8  act 
in  a  similar  manner  (Faraday).  —  4.  Its  vapour  mixed  with  hydro^^n 
gas  is  not  sot  on  fire  by  the  eltctric  spark,  even  at  200^;  but,  when 
piiHsed  through  a  red-liot  tube,  it  deposits  charcoal  and  forms hvdrochlorie 
acitl  pis.  (Faraday).  -- T).  Nearly  all  metals  heated  in  its  vapour  are 
C(»nvertod  into  chlorides,  with  i<eparation  of  charcoal;  potassium  exhibit! 
vivid  nnnhustion. 

0.  The  vapour  passed  over  red-hot  baryta,  strontia  or  lime  (magnesia 
bus  no  action  ,  forms,  with  evolution  of  light  and  heat  and  depositioa  of 
charn^al,  a  cliloride  of  the  metal  and  a  carbonate  of  the  alicali'  with 
heated  oxide  of  lead,  it  forms  chloride  of  lead,  together  with  carbonic 
ueid  ami  earbi>nio  oxide  gjisos;  with  oxide  of  zinc  it  yields  similar  pro- 
cluets,  sometimes  with  tlie  adilition  of  phosgene  gas;  with  stannic,  rupric, 
and  merenrie  o\i»les,  and  with  i>en>xido  of  lead,  it  yields  nothing  but  a 
metallie  chloride  anil  carbonic  acid  gas  (Faraday).  —  7.  Sesquichloride 
of  carbon  heattMl,  o\en  but  slightly,  with  an  alcobolic  solution  of  sulphide 
td*  hvilroiicn  and  pota>sium.  gives  oil*  sulphuretted  hydrogen  with  vio- 
lence, and  yields  a  de|H)sit  of  chloride  of  |H)tassium;  but  if  subseoaently 
di.Ntdlcd,  it  gives  oil*  a  mixture  of  alcohol  and  protochloride  of  carl^on, 
and  lca\CN  a  residue  con>i<ting  o{  chloride  of  {mtassium  and  a  bn^wn 
Nubstanee  Hciruault:  f\»i- tao  o.v.  »tio:i.  n  /  y  -iij!.  —  Water  extracts  rldi»- 
nde  ul"  pota^^inni  iVom  tl*.e  resMne,  forming,  however,  a  brown  solution, 
will,  b  »N  de^'olo^i.^^l  by  hvtln  ehli»ric  acid,  with  precipitation  of  a  w«:ill 
UnanlitN  of  blown.  \i>iid.  >ery  >tink:ni:  matter;  the  {>ortion  not  di<soh>sl 
bv  ibo  water  i>  a  dark  brown  Mjb^tanee  likewise  insiduble  in  ahvM, 
wb»hwben  d^tjlKd.  beliiives  like  a  mixture  of  sulphur  and  charivia]. 
pituluiMN  pel  baps  ari^in;;  (vkhw  tiie  dec»imp«»<ition  baving  gtme  to»i  far. 
An  »le»bidie  volution  k  (  -nlpl.Me  *f  poi:is-ium  l>ehaves  exactly  like 
niilpbide  ol'  b>vlio;;en  j;i'd  p.  tasxiunu  exivpting  that  an  exces4«  of  it 
beal»'d  with  M'N,juieliI»Mide  of  caiben  yields  otber  and  very  coniplicatt.'d 
piodnel  >   V  Kcnaull  V 

s  Si'  .|iiiibK>iide  \'(  earboTi  d\»e<  not  abs^^rb  ammoniacal  gas  in  the 
lold,  but  i'«  dee.Mupo>ed  by  it  ^^nen  boatovl  y^Hineau,  Ann,  ciim,  /*iyt 
■Ml.  v;th 
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Scsaoichloride  of  carbon  exhibits  no  decomposition  when  heated  with 
charcoal,  nitric  acid,  sulphuric  acid,  aqueous  ammonia,  potash  or  soda, 
and  its  solutions  in  nitric  acid  or  alcohol  do  not  precipitate  nitrate  of 
silver  (Faraday). 

Combinations,  Sesquichloride  of  carbon  dissolves  very  sparingly  in 
Water,  and  not  more  abundantly  in  aqueous  alkalis  (Fara<lay). 

It  dissolves  in  boiling  Nitric  acid,  and  separates  therefrom  partly  on 
cooling,  partly  on  the  addition  of  water  (Faraday). 

It  dissolves  in  Alcohol,  is  precipitated  therefrom  by  water;  more 
abundantly  in  Ether;  also  in  Oils,  hoih  fixed  and  volatile  (Faratlay). 


6.  Oxj/cklorine-nucleus.     C^Cl'O. 

Chloroxethose.    C*CPO . 

Malaguti  (1844).     K  Ann.  Chim,  Phys,  16,  19;  abstr.  Compt,  rend. 
19,  579. 

ChloroxdthoM,  Chlorojrithoie  [Viniian], 

Formation.  From  perchlorinated  viuic  ether  and  protosulphide  of 
potassium  (p.  218). 

Preparation.  16  pts.  of  perchlorinated  vinic  ether  are  hoiled  with  a 
solution  of  50  pts.  protosulphide  of  potassium  in  200  pts.  of  95  per  cent 
alcohol,  till  the  ether  is  dissolved;  the  liquid  decanted  on  the  following 
day  from  the  deposited  chloride  of  potassium,  and  diluted  with  water; 
the  oil,  which  sinks  to  the  bottom  after  a  while,  and  still  contains  unde- 
com posed  perchlorinated  ether,  again  heated  with  a  solution  of  25  pts. 
protosulphide  of  potassium  in  100  pts.  alcohol;  precipitated  again  with 
water;  finally  freed  from  admixed  sulphur  by  boiling  with  aqueous  potash 
and  from  an  alliaceous- smelling  substance  by  boiling  with  nitric  acid; 
then  washed  with  a  large  quantity  of  water,  dried  in  vacuo,  rectified  two 
or  three  times,  and  once  more  washed  and  dried.  It  is  best  kept  under 
water. 

Properties,  Transparent,  colourless  oil  of  sp.  gr.  1*652  at  21°.  Boils 
at  210°.  Becomes  coloured  thereby,  and  leaves  a  scanty  black  residue; 
but  the  distillate  after  washing  consists  of  pure  chloroxethose.  Has  a 
rery  agreeable  odour,  like  that  of  the  flowers  of  Spircea  Ulmaria, 


A  C    

240     . 

...     17-37     ... 
...     76-84     ... 
...       5-79     ... 

Malaguti. 
1718 

3  CI 

106-2     . 

.. ..     76-63 

O  

80     . 

619 

C*C1H> 

138-2     . 

..  10000     ... 

100-00 

Decompositions,  Chloroxethose  when  kept  in  vessels  containing  air 
loses  its  agreeable  odour,  and  hecomes  sour  and  fuming.  —  It  is  decom- 
posed by  hot  nitric  acid  of  sp.  gr.  1*5,  with  formation  of  carbonic  acid.— 
Weak  nitric  acid  and  alkalis  exert  no  action  on  chloroxethose. 

When  exposed  to  sunshine  in  dry  chlorine  gas,  it  forms  crystals  in  a 
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few  clays,  and  after  the  excess  of  cUorine  haa  beeo  expelled^  aolidifiai 

completely  as  perchlorinated  yinic  etber.     In  presence  of  wmter,  tercUof* 

acetic  acid  and  hydrochloric  are  formed,  toother  with 

yinic  ether  and  a  ^mall  quantity  of  sesqnichloride  of  cutMOy 

as  the  perchlorinated  yinic  ether,  at  the  moment  of  its  formmtion,  if 

resolyed  by  water  into  the  two  first  mentioned  prodacts: 

C*CTO  +  3HO  «  CKn»HO*  +  2Ha. 

In  a  similar  manner,  chloroxethose  exposed  to  the  san  jifTmdaally  takei 
np  2  At.  bromine,  and  forms  the  crystalline  compound  OCPOyBx*. 

Chloroxethose  is  insoluble  in  water,  but  dissoWes  ia  alcohol  and  is 
ether  (Malaguti). 

Bromide  of  Chloroxethose.   CK)lK)3r*. 

Malaguti  (1814).     X.  Ann.  Chim,  Phyf.  16,  25;  uhBtr,  Campi.  rtnl 
19,  579. 

Brom^Ckloro : a  h  /*,  Brmm -ire  de  Cklorturethose,    IMeviniJtan] . 

Chloroxethose  expose^l  to  the  sun  in  contact  with  hroiniiie,  solidifiei 
in  a  few  days  in  the  crystalline  state.  By  recrystallixation  from  alooliol, 
crystals  are  obtained,  having  the  form  of  sesqnichloride  of  carbon,  and  t 
sp.  gr.  of  2*5  at  18\  Tbey  melt  at  96",  and  are  resolved  at  180^  into 
bromine  and  chloroxethose.  With  an  alcoholic  solution  of  protosulphide 
of  potassium*  they  yield  bromide  of  potassium  and  chloroxethose,  and  in 
their  other  chemical  relations,  exhibit  the  closest  resemblance  toperchlori* 
nated  vinic  other,  C*CTO,CP  (Malaguti). 

Malag^uti. 

4C 240     ....       805     7-99 

3  (1  IOu-2     ....     35-61 

2  Br    ICU  0     ....     53-66 

0 80     ....       2-68 

CTl-'Rr^O  298  2     ....  10000 

100  pts.  of  the  coir. pound  yield  270  pts.  chloride  of  niter  4-  bromide  of  silver 
(MalagutiV 


f.  PhosphocUorine-nuchus.     C*(PH*)C1*. 

Chloracetyphide.    C*(PH»)CIH)»=C*(PH«)C1>,0«. 

Clokz  (184(5).     X  Jufi.  Chim.  Phys.  17,  309. 

rrmluced  when  ]»lios|»lum^tto*l  hydn»gen  gas  is  passed  through  chk•^ 
nhlcliytlo,  it^  formation  Wing  attended  with  evolution  of  hydrochlone 
acid  ifuj*: 

C^CiHV  +  PH*  =  C\PH=)aK)    +  Ha. 

AIho  by  passing  the  same  gas  through  {terchlorinated  formic  ether,  phof- 
gcuo  being  prtnlucod  at  the  same  time: 

ch:i*o*  +  pn* «  c^(ph-kiw  +  acco  +  hcl 
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Smal],  white,  loose  crystalline  scales^  having  a  slightly  alliaceous  odour 
and  bitterish  taste. 

When  heated  in  the  air,  it  leaves  phosphoric  acid  mixed  with 
charcoaL 

Insoluble  in  water,  sparingly  soluble  in  wood-spirit,  alcohol^  and 
ether  (Cloez). 


ff.  Svlphochlorine-nucleus.    OCiH*S. 

Chlorosulphuretted  Ether.  C*H»C1S0=C»C1H«S,H0=C*0SC1H,H«. 

Malaguti  (1839).    Ann.   Chim.  l^hys.  70,  354;    also  Ann.  Pharm. 
32.  29. 

Suybehlorvin&iher,  Eiher  chlorotuffuri. 

Preparation  (p.  184). 

Yellowish  crystalline  scales,  greasy  to  the  touch,  and  having  an 
offensive  odour,  melting  at  70°  to  72^,  and  solidifyiug  to  a  soft,  laminated 
crystalline  mass. 

Decomposed  by  alcoholic  potash  into  sulphide  of  potassium,  chloride 
of  potassium,  and  acetate  of  potash : 

C*H»CIS0  +  3K0  =  KS  +  KCl  +  C^HSRO*. 
Insoluble  in  water,  but  soluble  in  alcohol  and  ether  (Malaguti). 


4  C 

..    240    . 
..      30    . 
..     35-4     . 
.     IGO    . 
.      8-0    . 

...     27-78    ... 
...       3-47     ... 
...     40-97     ... 
...     18-52     ... 
...       9-26     ... 

Malaguti. 
.. ..     27-58 

3H 

CI ., 

S 

o 

3-59 

4111 

18-90 

8-82 

C^H>CIS0  ... 

.    8G-4     .. 

..  10000    ... 

10000 

Conjugated  Compounds  of  the  CMorine-nndei, 
Bichlorocarbonic  Ether.    C»cra'0»=C*ClWO,CO'. 

Cahours  (1843).    N.  Ann.  Chim.  Phyt.  9,  203;  also  Ann.  Pharm.  47, 
293;  also  J.  pr.  Chem.  30,  242. 

nieklorkohUnffinetter,  Dofipeitchlorkohlerudundther,  Ether  earboniquibichlorur/, 

Carboniorether,  C*H»0,  CO*,  is  saturated  by  daylight  with  dry 
chlorine  gas,  and  heated  on  the  water-bath  to  70°— 80*"  in  the  latter  part 
of  the  process;  and  as  soon  as  the  chlorine  ceases  to  act,  the  excess  of 
that  gas  is  expelled  at  70*"  to  75'  by  a  stream  of  carbonic  acid  gas. 

Colourless  liquid,  much  heavier  than  water,  and  of  swiiet,  peculiar 
odour. 

Decomposes  when  boiled.    Not  altered  by  chlorine  in  dayli|;ht  woa 
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in  a  month;  bat  in  gnnshine  it  is  converted  therebj  into  petdiloroew- 
bonic  ether  and  hydrochloric  acid  (Cahours): 

CKn=HH)»  +  6C1  =  C*C1*0»  +  3Ha. 

Insoluble  in  water,  bat  soluble  in  alcohol  (Cahonn)e 

Cahonrs. 

5C 300     ....    23-47    23-34 

3H     30     ....       2-35     2-41 

2  CI    70-8     ....     55-40     55-48 

3  0... 24-0    ....     18-78    18*77 

C^CPHK)* 127-8    ....  10000    100-00 


Perchlorocarbonic  Ether.    C*C1»0»=CH:ii*0,CO*. 

Cahours.    ^^.  Ann.  Ckim.  Fhys.  9,  203;  also  Ann,  Pkartn.  47«  294;  abo 

J.  pr.  Chffn.  30,  243. 
Malaquti.    xV.  Ann.  Chim.  Phys.  16,  30;  abstr.  /.  pr.  Chem^  87|  420. 

CMorf}emrh(mic  Biker,  PerekloriohUfmnuter,  UeberekhrHklmtBm^Mktt,  JBJr 
cwbonigue  perckiontri,  Etker  cklorocarbonique,  —  DifooTered  bj  Gahowi  in  I844» 


Fi'eparation,  Dry  chlorine  gas  is  passed  oontinnoaaly  in 
through  bichlorocarbonic  ether,  tUl,  after  2  or  3  days,  the  wliole  solidi- 
fies to  a  crystalline  mass,  which  is  then  quickly  pressed  between  p^ptf, 
and  dried  in  racuo  (Cahours).  The  nroduct  cannot  be  purified  hj 
leaving  it  to  crystallize  from  alcohol  or  ether,  because  it  is  thereby  ptrtljr 
decomposed  and  converted  into  a  viscid  mass  (Cahours). 

l^n->pa'(ies.  Small  snow-white  needles,  which  melt  when  heated,  and 
solidify  npiin  in  the  crystalline  state  on  cooling  (Cahours).  Melts 
botwoou  S»V  and  8()  ,  and  solidifies  between  05°  and  63°  (Malagoti). 
Has  a  faint  odour  (Cahours): 

Caboun. 

:>  C   30     ....     12-99    ....     13-19 

r>n )r7     ....     76-62    ....     76-69 

3  0  24     ....     10-39     ....       9-91 

H ....  ....       0-21 

C'Ci^O»    231     ....  10000    ....  100-00 

IhcompositU'tis.  1.  When  this  compound  ether  is  distilled,  part  of  it 
goes  ovor  umliMronipi^^fiod.  the  rci^t  in  the  form  of  carbonic  add  pMi 
chloniKlohydo  antl  so^quichloride  of  carbon  (Malaguti): 

iC^dW  =  2C0-  +  C^Cl^O=  +  C^C1«. 

*J.  Whon  part  of  the  otlior  is  hcatoil  with  4  pts.  of  hydrate  of  potaiL 
nud  12  ptN.  water,  a  violent  action  sets  in  as  soon  as  the  liquid  bc^uto 
ImiII,  uud  continues  till  all  the  ether  has  disappeared,  and  is  rewlv^  a^ 
chlorido  of  potassium,  carbonate  of  potaso,  and  formiato  of  potatk 
(Malaguti): 

( :H'1*0^  +  9K0  +  no  =  5KC1  +  3(K0.C0«)  -¥  C»HKO«. 

If  only  half  tho  aboTC  tjuanUly  oC  ^ta^sh  be  nsed,  the 
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goes  on  hni  slowly  even  at  a  l>uiling  heat,  and  wlien  half  tbe  ctlicr  has 
aisappoared,  the  same  products  are  found  iu  tlie  liquid  (Malatjuti}. 

^.  Pe re li I oro carbonic  ether  expoEfod  at  ordinary  teiupera tares  to  a 
stream  of  amniouiacal  gas,  a  hi  orbs  that  gas  and  hcc^jtncs  warm  and  soft; 
if  it  be  warmed  from  without,  after  bein^  saturated  with  ammonia,  it 
becomes  very  hot,  gives  off  a  large  quantity  of  very  thick  &moke,  but 
not  a  trace  of  water,  and  hardens  to  a  brown  masa  consisting  of  chloro- 
carbethamidc,  gal-ammoniac,  another  ammoniacal  salt  [chlorocarbetha- 
mate  of  ammonia  ?]  and  a  small  quantity  of  a  black  powder  resembling 
poracyunogen  (Malagnti),  —  Vinic  ether  leaves  tlie  sal-ammoniac  and 
paracauoygen  undigjjolved,  and  when  evaporated  yields  the  chloro- 
carbetbamide,  while  the  other  ammoniacal  salt  remain*!  in  the  mother- 
liqnor.    On  evaporating  and  cooling  the  mother-liquor,  the  laet-mentionod 


liqnc 
lalt 


Is  obtained  in  the  form  of  a  white,  fibrous,  easily  fosible,  very  bitter 
mass,  which  dissolves  very  easily  in  water,  alcohol,  and  ether,  gives  off 
ammonia  with  cold  potash,  and,  though  it  contains  chlorine,  does  not  pre- 
cipitates a  solution  of  eilvor  when  dissolved  in  water  containing  acetio 
aoid  (Malagutij.— [Chlorocarbetbamiilp,  in  consequence  of  the  unocrtititity  still 
existing  with  regard  lo  its  conttitutlon,  is  described  only  in  the  form  of  an  appeodix 
(pf  228.)  If  we  suppose  that  ihe  esseotial  prodtictd  of  the  dcuompositian  are  >aU 
ammoniac,  chlorocarbetliamide,  untl  ddorocarbethftmnte  of  ammoQia,  and  assign  to  the 
latter  the  formula  proposed  by  Gerbardt,  tbe  €(|uation  may  be  : 

6C*Cl'03  +  20Ntl»  «=  2C^t»N3HfiCl?0*  +  C^^N^Hi-CFO'^  +  9NH*Cl  +  2N. 

According  to  this  equation,  nitrogen  nhould  be  evolved  at  tbe  same  lime.] 

Perchlorocarbcinic  ether  thrown  by  small  portions  into  atiueous 
aminoniftj  makes  a  lend  hissing  noi&e  like  red-hot  iron,  and  forms,  with 
gre4it  evolution  of  heat,  a  thin  cryatallino  magiiia^  which  leaves  cLloro- 
carbethamide  on  the  filter;  the  brown  filtrate  evupurated  and  exhausted 
with  ether  I  resolves  itself  into  an  insoluble  reaidae  of  sal-aranioniac,  car- 
bonate of  ammonia,  form i ate  of  ammonia,  and  a  brown  eabstance,  and  a 
solntion  of  chlorocarbethaniate  of  ammonia  (p.  220)  (Malaguti),  Hence 
aoueous  ammonia  forms,  not  merely  an  ami<le,  like  ammoniacal  gas^  but 
likewise  carbonic  and  formic  acid,  like  pnttish  (Malagnti), 

4.  Percblorocarbonic  ether  dissolves  in  alcohol,  with  rise  of  tempera- 
ture amounting  to  only  a  few  degrees,  and  forms  a  very  acid,  spon- 
taneonaly  fuming  liqnid,  from  wLicl  water  throws  down  a  heavy^  oily 
mixture  of  carbonic  etherj  tcrcliloracetic  ether,  and  percblorocarbonic 
ether,  having  an  aromatic  taste  and  8mell,!wliile  hydrochloric  acid  {together 
with  a  email  quantity  of  tercMoracetic  acid)  remains  in  solution  (Malagnti); 

ocm^  +  2cm''0'  =  cm^o*  +  c^'b^cfo*  ^  2Hcl 

The  composition  of  the  oil  precipitated  by  wat<ir  is  determined  by  the 
following  reactions.  When  shaken  np  with  aqueous  ammonia,  the 
greater  part  of  it  dissolves,  with  grout  ovolntion  of  beat.  The  solution 
aocanted  from  the  undissolved  oil,  which  is  carbonic  ether,  gradually 
becomes  turbid  and  deposits  chloroform  as  an  oil,  while  carbonate  and 
hydrochlomte  of  ammonia,  together  with  other  ammoniacal  salta  con- 
taining chlorine,  remam  in  solution*  The  tcrchloracetic  other  has  indeed 
been  converted  by  the  ammonia  siicressively  into  chloracetamide,  ter- 
cliloracetate  of  ammonia,  cliloroform,  and  carbonate,  bydrochlorate,  and 
fonnlate  of  ammonia.  —  Ammoniacal  gas  makes  tbe  oil  hot,  and  converts 
it  into  a  white  solid  mass,  which,  besides  an  oil  and  sal-ammoniacj  like- 
irise  contains  chlorocarbethamide,  showing  that  undeoomposed  perchloro- 
carbonic  ether  is  present  in  the  oil  (Malagnti). 
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Appendix  to  ParU&recafiaitk  MA^, 
1.  Chlorocarbethamide.    C^N»H«a^O*=C?*>AdKTO*f 

Formaiion  (p.  227)-  —  Formed  lilcewise  in  ft  iimilar  mauiDer 
elilortieiiccinic  ether  and  ammoniacal  gas. 

Frfparaiion,     Percbloroc&rbontc  ether  U  aitarated  in   the  cold  witli 
drjr  ammotiiacal  gas,  the  nmas  carefully  h^^ted  till   it  gives  olf  detiso 
fumes  mnd  solidifies  to  a  brown  mass;  this  maes  pre»ed  between  blbulotti. 
paper  and  exhausted  with  anhjdroDS  ether;  and  the  yellow  filtmte  1 
to  eraporate,  wherenpon  impure  chlorocarbethamide  sepanUes  in 
yellowish,  unctnoos  laminie.     These  are  pressed  between  pnper  to  fn 
them  from  an  oily  snbeUnce,  dissolved  in  boiling  water^  anddccola 
a  small  quantity  of  animal  charcoal;  the  filtrate  cooled  to  the  cr^ 
point;  and  the  resulting  white   lamruffl  purified  by  recrystalltiatio 
they  taste  sweet,  and   have   lost   their  bitter  aftertaste;  in  this  pr 
however^  a  considerable  qnantitr  is  lost.     100  pts.  of  perchloroi 
ether  yield   20  pts.  of  crude  chlorocarbethamide^  and  a  uiuoh 
quantity  of  the  purified  product 

Properties.  —  White,  ciystalline  scales  greasy  to  the  tonch;  ihejTl 
at  138' to  1 40^  begin   to   turn   brown  at  220"",  boil  at  260^;  aodir 
suddenly  raised  to  a  high  temperature,  sublime  undeoorapo9ed|  inftpeenkr 
iridcMrent  lamiuzc. 


according  to  Maksuti, 

according  to  Gerhardt. 

iaC«. ^      60  0    ._     15-79 

IOC    ..... 60*a    ,.„    15*IJ           1 

JN  ... —    420  _  nofi 

3N    ..„...._      4M     _     lOiO           ' 

6  H   „„... e-0    ^..       1*5S 

6  H    „         C-O               1  55 

7  CI  ..., 24f -8    .. .    65*t5 

7  CI  ,.,.^ 247  8     _     63  00 

4  O ...»       32*0     ..      IJ-25           J 

3  0      ,. .       24  0    ,_       6'3i 

370  8    ..,.  10000 

387-8     _  100-00           ' 

HaUs 

.ti 

/■«e<l 

15*41 

15-30 

1082 

10-50 

V^^^ 

1-59 

64-07 

65  23 

rib 

r*3s 

loo  00  100-00 

[^filaicuti'i  etnpiricil  formmU,  C**N*B*0'0*,  fotttalns  an  uncfcn  nnnibir  elilaiii 
\\ftncti  Gerbardt  proposes  tbe  formula  C*N*H*CI''0*). 

Chlorocarliethamide  does  not  evolve  ammonia  when  triturated  ia  ^ 
cold  with  hydrate  of  lime,  but  evolves  it  when  boiled  with  poia«h.  li 
iKjuooUtt  ammouia  it  disefjlves  gmdually,  with  formation  of  cryatalliaUt 
chlorocarbethamate  of  ammonia. 

It  tlisaolves  g|)arin^]y  in  water,  rea^lily  in  alcohol  and  viutc  fihfr. 

(Muliij^uti,  N.  Ami,  Vhim.  PAy$.  10,  35  and  73;  nhatr.  J,  pr.  CJ^ewi,$'. 

h^m  and  434.) 
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2.  Chlorocarbethamic  Acid.    D"NH'^cro^^=:C'^AdH*CPO^M 


Known  unly  in  t!ic  ff>rm  of  an  ammoDiucal  ealt,  Thh  silt  U  ol»taineJ 
hy  digesting  ctibrocarbctliamiJe  with  a<[iieous  ammonia.  A  fovv  days 
after  the  soUition  la  complete,  the  liquid  is  left  to  cvaporato  in  vikjuo 
over  oil  of  vitriol,  wlicroby  the  djlorocarbetharaate  of  Mnimonia  is 
obtained  in  wbite,  unctuous,  very  bitter  scaler,  ivbicli  melt  between 
35'^  and  37  ,  nnd  dissolve  very  readily  in  water,  alcohol,  and  ether. 

The  salt  tritnrated  with  hydrate  of  potash,  pves  off  a  large  quantity 
of  ammonia.  When  its  aqiieona  tiolntion  supersaturated  with  baryta- 
water  has  ceaaed  to  give  off  amnionia  at  00°,  it  evolves  a  fresh  quantity 
on  boiling  (i«  consequence  of  the  decomposition  of  tbo  acid  containing 
araidogen),  and  afterwards  exhibits  the  chlorine-reaction  with  a  solution 
of  silver.  The  aqueous  solution  of  100  pta.  of  the  crystallized  salt  yields 
with  bichloride  of  platinum  a  quantity  of  chloroplatinate  of  animoninni 
containing  8*5  pts.  of  ammonia;  iicnce  out  of  3  At*  N  contained  in  the 
Brnhf  2  At,  are  present  in  the  form  of  ammonia.  Calculation  gives  only 
7*7  to  7 '8  pts.  of  ammonia  ;  but  the  free  liydrochlurtc  acid  in  the 
bichloride  of  platinum  used,  probably  converted  a  portion  of  theamidogen 
contained  in  tlie  cblorocarbethamic  acid  into  ammonia.  (Malaguti, 
Jf,  Ann,  Chilli.  Phys.  ]G,  35;  abstr.  J.pr,  Chein.  37.  431,} 

Calculation  Mataguti. 


aiKording  to  Makguti. 


according  to  Gerhard t. 


CrystalM, 


IDC 

.      60-0    ., 

»     13*83 

10  C 

.       60-0     .. 

.,     13-58     .„. 

....     13M9 

3  N    .. 

.      42-0     .. 

,.       9-68 

3N    .. 

.       420     .. 

..       D^50    .... 

....       9*72 

12  H    .. 

.       12  0     ,. 

„      2-77 

12  H    .. 

,       12-0     ., 

..      2-72     .... 

....       2'8« 

7  CI  ,„ 

.     247-8     .. 

..     5712 

7  CI   .. 

.     247-8     .. 

»   ham   .... 

...     5G-B2 

9  0    . 

720     ., 

..     1660 

10  O     . 

80^0     . 

..     18*11     .. 

....     17-00 

433-8 


100-00 


441-8 


100*00 


100  00 


^ 


According  to  Makguti  =  2NH^0.C^"NH*C1'07,  or  2Nll^O,C»"NlI=Cl'a'^  +  2Aq.— 
According  to  Gerhardt  =  2NlPpC'"Nll''a'0-<'  [=  2NIP,C'"AdH<Cra»^;  according  to 
thia  formula,  chlorocarbethainic  acid  would  be  =  C'"AdCFll*0'rQ^j  or,  if  the  salt  con- 
taioa  4  atomi  of  water,  =  C'^AdCl%0«,  or  C^^'NH^Ci^Of'j. 


Chlorovinic  Fornnate.    C*H'C10*=C*CIH*0,C'H0». 


Dumas  (1833).     Ann.  C/dm.  Phi/s,  54,226;  also  Arm.  F/tann,  10,277, 

Cloez.     A^.  Ami.  Chim  Pkf/s.  17,  303. 

CAUonn8.     jV.  Arm,  Chim,  Fhys.  lOj  34 G;  also  J.  pr.  Chem,  40,  427. 

Chhro/ormic  Ether^  Chhramfuienvmfater,  Chhfktiklenujpydtither^  Ether  c*p* 
cA/or©riir&oni^we (Dumas),  EtAer  chloroformique  fCaJiourji). 

Faitnaiion  and  Prejxt ration,  1.  Tliirij  grammes  nf  absolute  alcoliol 
poured  into  a  bottle  ccmt.ainiD^'  15  litres  of  pbosgene  gas^  cause  great 
evolution  of  beat,  and  form  an  amber  coloured  liquid.  Air  ia  tbeii 
admitted  into  tlie  b<itilf;  the  liijuid  [loarcd  oot  after  a  qnarter  of  an 
boiir;  ebaken  up  witb  an  cqnal  volnmc  of  water;  set  aside;  tbc  layer  of 
chbjrofonnlc  ether  below  the  aqueous  hj^lrochloric  acid  drawn  uut  with  a 
pipette;  and  recti  lied  in  the  water- bath  over  chloride  of  calcium  and 
litliargo  (Dumas): 

C*HW  -h  2CC10  -  CHPaO*  +  UC\. 


:rji  z:zizis::z.  "i>::':-L*r!ia  iiMpnnms  op  ohiiikjsb-sccxii. 

i  J- -rT_  -~z_.'  r.TTiiiie  -V.".*  ^  mraw-t.  jud  aAcasui :  viar 
^  .  rr.  -::  .  L-  --,  .-  ..t  I  zseiz.  'rirST»»xDi*ii  la  noc  -bj^  ic  ^sec^s 
.  :r'.T...  rr  -  u:..  •  -:i*=.-L-  a:i  i  i«w»y  ox*  nsiBKxiiir  rf  »  Kxcw  d 
■:-■  ."T-.  "n:  ■  -'L-t'  -h..  •.-r*:_  ."Tar^-.-  -nir-r.  To.  iLsdlin-r  liij  ai-x::;:^. 
i.r-  •-•;-  "  ^:^. "  -  --=ii^i-  ^k««>^  rmr  irst  iK««eu  l.J^  jait.  t'KI^ :  liiflL  &;  a 

u. -.r.  -    -.  •  -     ~    ::::■  ^    :   ir-T.:  uii  efc-Tsrenee  minxr  ^n  ««npe«f 

i-  '.r^r:-    -■'  I-  .  I   r"-     nil*  Tiimr^.  -i-zisi  riiiL  s  diiikea.  ip  with  txtts 

'    Tir.-r      :     " -r^    -'Z'r.z   -rj.'CJ:"z    *  I7  ni^rar^    if  >nii3RfidrBic  ctixr 

-■.  •-   ..  r-^'.-'L    •«■  1-r  !•  iTi    "^T   vi-iir-ji:  if  nirTTmi :   tilsciilieai  ji  a  ffcort 
j»-  ■•ill'-,  -rra  I  -jii2=n«'«iitri-r.   "ut*    \^'i'1zlz  i«iins  7!sii^  ^jni  J5*  to  \^\ 

^■rf.  1.  ,~ 

J^r   r*-^.  -  — Til.   z-i:2-niir«i=   rnL-irrliaB  Z^iniiL  af  s^  cr.  I'lSSit 

2£.i*»  \  --  ■  •-  — .  ■.  I J  i,r^«v.  u»  :  -i!  'IT  ▼  i»«a  Dnixsti  wish.  &  tirre  •^:ucut j  of  lir; 
-•r  .1  -.:  •  -  :-•*  r-ir>  .::  -»  -'irj  «L£:*::i.T;nx  ia»i  excisei  a  eopiov  flow  tf 


4  i:       ...     5  :■    .  ^     4  72 

32-i.i      ....     3*-r     _    _     32-32 


::•)-»    ._  ..  i«»i>       -_  loihoo 


fwl.  Demity. 

C-Ti-.:.!.-         _     6     2-496a 

H-ru  .  -     5 0-^66 

r  .V,.*  -.     1     2  4M3 

r.-rii  ...     2        ...  2-21S6 

Vi:.:-r  -fC-HCC'-      .  .     2     7-5154 

I     3-7577 

iMromffOii*.  ioi.j^.  1 .  C L I •  .< r 0 vi nic  to rxniate  burns  w ilh  a  green  flame  aoJ 
aftfrwar«l.-  fr'cii.iti:'**  -.*.;::::  of  nitrite  of  silver  (Dum&s).  —  2.  !« 
«li-.-olvc-r  in  oil  of  viir;.-l,  aL  i  ^':  .c  jive^  off  a  large  quantity  of  hydrochloric 
:iri«I  jra.-,  e-f^-cially  wlivn  herito  I  :  at  a  Liirher  temperature,  tlie  «>luii«*3 
Markenn  and  ^rivci  ort'  a  c^^nnl-ustiblo  '^^  (Duma^).  — 3.  In  contact  witli 
wanri  wafr  it  b-<v»nK'-  .-tro:i::ly  acid  (Duma?).  —  4.  With  aqoei'O* 
aiiinionia  it  Lcr-r.nion  *-tron-ly  heated,  even  to  explo^ivo  ebullition,  3:1 
di.<a])]>ears  rotnplf.'tcly,  fnrmini:  urcthaiie  and  sal-aumiuniac,  from  which 
la t tor  tlic  urctlianc  may  )k-  H-parated  by  evaporation  in  vacno^  and  dirfil- 
latitm   (Dumas): 

C^IIC  10'  +  2NI13  ^  C*NirO«  +  NlWl. 

5.  Tlic  ctluT  dnc.s  not  vioM  alcohol  when  treated  with  aqneoa<  poufh 
(Gcrhault,  Ann.  Chlm.  n]/s.  7l',  Ks4). 


BICHLOROMETIIYLIC  ACETATE,  231 


Bichlorovinic  Formiate.    C'H*Cl*0*^C<cra'0,C*HO». 


Malaguti  (1839.)    Ann.  Chim,  Pkys.  71, 309;  also  Ann.  Fkarm.  32^  3D' 
also  J.  pr,  Chim,  18,  52. 

Biehlorqformie  Ether,  BichhrameUenvinester,  ChtoramHsenUiher,  Ether /ormique 
chlorw, 

Foriiiic  ether  throtigli  wUicti  a  stream  of  chlorino  is  passe  J,  dcHjs  not 
become  Leatetl,  but  begins  after  two  lioiirs  to  givo  off  liydrocbloric  acid 
gas,  and  on  the  application  of  external  beat  Is  converted,  after  about 
forty  hours  pasaago  of  the  gas,  into  impure  bicblorofonaic  etber,  wbich  ia 
then  heated  for  some  time  in  a  retort  to  90^  (at  105^,  it  would  turn 
brown  aad  decompose),  to  drive  off  the  more  volatile  matters;  then 
waabed  with  water,  whereupon  it  dimiuisbos  considerably  in  volume;  set 
aside  for  some  days  under  water;  and  laatly  dried  iu  vacuo  over  oil  of 
vitriol  and  lime. 

Transjiarentj  colourless  liuuid  of  ep.  gr,  1  '261  at  1 6^.  Has  an  aromatic 
odour,  ft  bitter  taste,  aud  reddeos  litmus  eligbtly* 

Malagfuti, 

6C , 36-0    ....     25'21     23^&7 

4  H 4-0     ....      2-80     2-88 

2  CI 70-8    ....     49-58     ,. 4675 

4  O... 32-0     ..,.     22-41     26--10 


CH^CTO*... 142-8    ....  100*00 


100*00 


Bicbloroformic  ether  deeomposes  below  its  boiling  point.  —  It  b  very 
slowly  decomposed  by  watery  but  very  easily  by  aqueous  potash,  into 
aoetate  of  potash,  forniiate  of  potash,  and  chloride  of  potassium: 

C«H*Cl-0^  -I-  4KO  =  C^H-^'KO^  +  C^HKO^  +  2KCL 
It  dissolvee  in  alcohol  and  in  ether  (Malaguti}i 


Blchloromethylic  Acetate. 
C*H*CPO*=C=CPHO,C*H^O^=C^H'0,C*CFHO'. 


^^  Malaguti  (1839).     Ann.  fJliwu  Fhy^ 
I  32,  47;  also  J.  pr.  Chenu  18,  59. 

Bi 
ather. 


Bichtore»iijiforme»ter,    Chtorhalti^tt 
dther,  Acetaie  de  Methylene  chhrvr/. 


70,  379;    also  Ann.  Pharm, 


essifftaurea  Methylen,  Meth^ienckloremff^ 


Obtained  by  passing  cbloriue  gas  to  saturation  throii^4i  methyl ie 
acetate,  first  at  tbo  temperature  of  the  air,  then  at  U0\  distilling  off  the 
more  volatile  part  of  the  product  till  the  residue  begins  to  turn  brown 
at  145°;  washing  it,  first  with  weak  potush-Iey,  then  for  a  considerable 
time  with  water;  and  drying  it  in  vacuo  over  oil  of  vitriol  and  lime. 

Transparent,  colourless  liquid  of  .sp.  gr.  1*25;  boiL^  between  145^  and 
148^*,  but  begins  to  turn  brown  and  give  off  fumes  at  138^  Has  a 
pungent  odour  like  that  of  acetic  acid;  tastes  sweet  at  lirst,  but  after- 
wards alliaeeoua  and  very  burning.     Neutral, 


L 
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6  0 360 

4  H 40 

2  a 70-8 

4  0....             32-0 

...    25-21 
^      2-80 
...    49-58 
....    22-41 

25-96 

S-08 

48-24 

22-72 

C«HHn=0* -....  142-8 

MeUmeric  with  bichlororinic  fonniate. 

....  100-00 

10000 

Bichloromethjiic  acetate  barns  with  a  yellow  flame,  green-edged  ai 
bottom. — Decomposes  slowly  with  water,  quickly  with  aqoeooa  potash, 
and  violently  with  alcoholic  potash,  yielding  formie,  acetic,  and  hydro- 
chloric acid.  It  then  disappears  completely;  nererthelefls  a  Tohtik 
pungent  matter  (likewise  foand  by  Laarent  in  the  deoompoBition  of  the 
following  compound)  is  at  the  same  time  obserred  to  fonn,  its  qnantitj 
being  greater  as  the  ether  is  less  pare  (Malagoti): 

C«HCPO,C*H«0»  +  4K0  =  2Ka  +  C»HKO*  +  C«H»KO«. 


Terchloromethylic  Acetate.   C»H*CPO*=0»HK),<?CPO». 

Laure^ct  (1S36).    Ann.  Ckim.  Pkyt.  63,  3S2;  also  J.  pr.  Ckem.  11, 

23G. 
DrsiAS.    .4ftM.  Ckim.  Phy$,  73,  S3;  also  Ann.  Pharw^  32,  111;  tin 

J.pr.  Ckem.  17,  206. 

(Dobim),  Ckhrmettmie  de  CMwrwm^ikyUte  (Lramt). 

Forwutiion  and  Preparaiion,  1 .  Chlorine  gas  is  slowly  passed  throngk 
methvlic  acetate  contained  in  a  Liebig's  bulb-apparatos,  tiU  hydrodiloric 
acid  is  no  longer  evolved.  When  the  saturation  is  nearly  complete,  everj 
bubble  of  chlorine  produces  a  light  in  the  dark,  but  withoot  any  pQ^ 
ceptible  evolution  of  heat.  The  liouid  saturated  with  chlorine  yieMs 
at  first  a  distillate  consisting:  of  two  layers,  which  is  set  aside;  and  the 
residue  in  the  retort  is  repeatedly  distilled  till  the  boiling  point  beoomes 
constant  (l^urent).  —  2.  Terchloracetic  acid  is  distilled  with  wood- 
spirit  and  a  small  quantity  of  oil  of  vitriol,  and  the  compoand  ether 
separated  in  oily  drv|^  from  the  distillate  by  addition  of  water  (Dumas). 

Av/yr^jV*.  Transpar>fnt,  cvvlourlcs*  oil.  heavier  than  water  (Laurent, 
Dunia^) ;  boils  at  1 43%  and  may  W  rv^peatcdly  distilled  without  deeoa- 
p^ition  ^LaurvntV  Has  an  agn^eable  odour  like  that  of  pcppenuiat 
(Dumas). 


Lumt. 

Damas. 

6  C 

.      56^ 

...     2032 

-.     20-5     

^     21-3 

3H 

.^0 

1-69 

.--.       1-7     

..       1-7 

3  11 -.., 

lt>6-2 

...     59  93 

4  O 

32n) 

.. .     IS  <W 

C^H'CPO*  

-     i::  2 

.  ..  100-00 

rchlorometlivlic  acetate  is  readily  decomposed  by  caastic  potath; 
ilioo  tonw  \>rown,  gives  off  a  vapcor  which  has  a  sweet  lasta  aa^ 
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AiUrku  ibo  f*]ti%  AttiKtmin  chloromoihjrlfuio,  C*IIC1  (r.'142  )  air  an  oil,  ami 
reUiifM  olitorhki  of  caloiotii,  and  probably  aluo  formiaio  of  i>oiaih  in 
•olation  (I^atireni): 

c«n»cpo«  •¥  4KO  -  (mci  >  2Ka  1 2c?iiKon 

It  U  iofolublo  in  water,  bnt  di«#olre«  in  alcohol  and  in  0thef 
(liAnrent). 

Ferchtoromethylic  Acetate  =  Ferchlorovinic  Fonniate. 
CrCl*(H^C»Cl'0,C*Cl»0'=C*Cl»0,C%*10». 

CufKZ  OHVf).  N.  Ann,  Chim,  Vhy».  17,  207;  abntr.  CampL  vfnd. 
21,  m,^N.  Ann.  (Jhim.  Vhyn.  17,  311;  ftUtr.  Oomfi.  rend.  21,  »74; 
almtr.  iV,  J.  I'harm,  0,  10;  aWr.  /,  />r.  C'A^m,  87,  34i5. 

Pirehhr^fttrmie  Kihtr,  P0rehi0r0»ii((form0$t0r,  PirchUn'amiiimohutter,  Chlor^t* 
9igMiur$$  Vhltmnfthyhxydf  ChoramHtifuaur^M  CMorCUhyhxyd,  Aeiiaii  di  M$tHyl^ 
p€rcMor4,  Bthtr  ftfrmiqut  ptrchltfri* 

FfrmuUlon  and  VrfparcUvm,  1«  Chlorine  gaA  \n  pflntcd  thron^b 
motlivlic  acetate,  till  it  in  no  longer  absorbed  in  nonMbino,  and  the  prrxluci 
purimrd  in  the  ordinary  way*  2.  Himilarly  with  forrnio  ether  (Cloex), 
»-  Methylio  aeetate  and  vinic  fonniate  have  the  mimo  empirical  formala, 
vix.  C*lr(>^;  but  when  treate<l  with  a<]ueon«  potanh,  the  former  \n  roiiolvod 
int^>  woiid'Hpirit  fln<l  acetato  of  pota«h;  the  latter  into  alcohol  and  for- 
miate  of  potanh  :  they  are  therefore  metameric.  But  the  compound 
C*C1^*  otitained  when  nil  the  hydrogen  of  either  of  theM  compounde 
in  replaced  hy  chlorine,  \n  exactljr  the  name  ^  not  only  in  compoditiou 
aiMl  phynical  properticn,  but  likowi^o  in  all  itn  reoctionn,  from  whicdi- 
fir^t  compound  Jt  may  have  been  preiMirod,  The  compound  {'H^Y(}^ 
appears  therefore  to  havo  a  constitution  t^itally  diflorent  from  that  of  the 
two  compound  otherM,  from  which  it  may  have  been  Umm^tX.  Tlio  cnnie 
ia  nSmilar  with  the  two  iiiomorio  compounds,  monochlorinaied  hydro- 
tfbleric  ether  |CMPCP,IPI  and  chloride  of  ethylene  (CM i',CIM,  both  of 
which,  when  troateil  with  chlorine,  are  c<mverte<l  into  the  Mtnio  com* 
jNiund,  vis,,  fefK|uiehloride  of  carbon  (j^W  (CI(H)x)'—  All  perclilorinated 
ecnaponnd  ethers  indeiril  apmiar  U}  have  a  constitution  diflorent  from 
ibai  of  the  ethers  from  which  they  havo  been  forme<l  by  the  action  of 
chlorine;  those  of  the  ethylene  series,  for  example,  by  no  means  af»|icar 
to  contain  [Krrchtorinat4;d  vinio  ethisr  CH/PO:  fur  this  compound  resists 
ibe  action  of  a^jueous  ptash;  which  on  the  other  liattd,  when  it  acts 
onofi  any  t>erchlorinate<l  comfKiund  ether,  exchanges  its  oxygen  for  the 
chlorine  of  the  i)erehlorinate<l  vinie  ether  which  might  lie  snpjioseil  to 
exist  therein.  (MaUgntl,  N.  Ann,  Ohim.  Pliyn,  W),  20;  also  J.pr.  Chem. 
27.  425.) 

PropiHieB,  Transfiarent,  colourless  liquid.  8p.  gr.  of  (1 )  =  1  '001  at 
!«';  of  {2)^l'70r»  at  18'.  IJoth  boil  at  about  200",  and  wh«n  pure 
rolatilise  without  decomposition,  Imt  if  impure,  Icavo  a  carbonaceous 
reeidne.  Vapour-density  of  (2)  s  O'ni.  Ilotli  (\)  and  (2)  have  a  suflo- 
eating  odour,  and  tosto  harsli  and  unpleasant  at  flrst,  afterwards  from 
lUcNMnpositiofi,  intolerably  aei<l  (Cloes). 
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CloaO).  Cloa(i). 

5  C S6-0  ^  IJ-W  ^  13-fiO  _  12-9  Cvapov    6  ^    riNO 

6  a 212-4  ....  75-75  ..-  7450  ....  74  7  Cl-gai..^..^ ^  S  „..  147258 

4  0 32-0  _  11-41  ...  11-73  ....  124  O-gas 2  ....    2-2186 

H ....  ....     012 

^  Tipowof  CKaH>«  8  ....  19*4404 

1  ..    9-7201 

Jkeompatitiofu.    1.  Either  (1)  or  (2)  passed  through  aied-hottabe 
is  lesolred  into  phosgene  gas  and  chloraldehjde: 

c«ci*o«  =  c«aH)»  +  2cao. 

2.  In  contact  with  water  or  damp  air.  both  (1)  and  (2)  qnicklj  tarn  soqTi 
and  are  lesolred  into  teichloracetic,  carbonic,  and  hjdrcwhloiio  acid: 

C*C!«0*  -r  4HO  =  C<CPH,0<  +  3Ha  +  2C0». 

Similarlj  with  aqneoas  fixed  alkalis^  thej  yield  a  terohloneoUto  mi 
carbonate  of  the  alkali,  together  with  a  metallic  chloride: 

CH7H>*  ^  6K0  =  C*CPK,0«  +  3Ka  +  2(KO,COS). 

3.  When  either  V  or  '2'  is  dropped  into  aqneoas  ammonift,  each  drop 
makes  a  his^ini;  noise,  like  red-hot  iron  planged  into  water,  derelopcshcat, 
and  soon  produces  an  abnndant  white  precipitate,  consistiDg  ot  chloia- 
oetamide  and  sal-ammoniac,  sparable  bj  ether  which  dissolves  the  fonner, 
or  bj  water  which  takes  ap  the  latter;  carbonate  of  ammonia  is  likowin 
formed.  The  first  stage  of  the  action  probably  oonsista  in  the  foroiation 
of  chloiaoetamide,  sal-ammoniac,  and  phosgene: 

OCIW  ^  2NH»  =  C*NH=CPO»  +  NHK^I  +  2CaO  t 

bat  the  phosgene  is  conrened  bj  the  excess  of  aqneoas  ammonia  uto 
of  hydfochloiate  and  carbonate  of  ammonia: 

2CCIO  *  4NH'  -•-  2HO  «  2XH*a  +  2(NH»,CO«). 

4.  Phosphnrette^l  hvdrogen  ^  nasaed  through  (2)  forms  chloraoetyphid^ 
with  evolution  of  p^o^ne   and  of  hydrochloric  acidj: 

OCrO*  *  T\V  =  C*PH=c:Hy  -r  2CC10  +  HCL 

5.  Either  (1)  or  (2)  dropped  into  wood-spirit,  disappears  qnicklj,  raiiiag 
the  temperature  of  the  liquid  nearly  to  the  boiling  point;  and  on  the 
addition  of  water,  two  layer?  ar^  formed,  the  upper,  which  is  wateiTf 
eontaining  hyilrochloric  acid,  together  with  the  excess  of  wood-spint, 
while  the  lower,  which  is  oi)y,  is  a  mixture  of  chloromethylio  fonniatt 
(VII,  909.^  and  toirhloromet hylic  acetate.     Perhaps  in  this  manner: 

C*t^I*lV  -r  SO^HHV  =  C«H*nO*  -»  C*HKTK)*  +  2HCL 

With  alc(^ho1,  (H  aud  ^2>  iv^act  in  a  precisely  simihir  manner,  except- 
ing that  in  thi:^  caso  iho  oily  mixture  consists  of  chlorovinic  formiate  aod 
torehlowviuio  aoouuo,  which  raav  l»o  sojvinited  by  di.'itillation,  the  fonner 
piuwiug  OYor  :W  100\  tho  laitor  Wtweon  li>iV  and  165-: 

mo*   .   iVHO-  -  I  H  l.O*  ^  niK-pO*  +  2HCL 

Tho  oily  niixtun^s  obtaincsl  with  wood-spirit  and  with  alcohol,  dificr  from 

i»iio  niu»l1ior  in   this  rosjxvt:  th.it  the  pinvluot  obtained  with  wood-spirit 

yivltln  >vith  aniiuouia,  chloracotamido.  and  urethylane  (VII,  21>1\  while 

'mt  ol>taino«l  with  aUvhol  yields  chloraootamide  and  nrethanc  (Cloet). 

Th0  curmiponilingcoinpoviii  of  the  wethTleae-Mries  Bay  be  iaseited  la  Ms  plMa 
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PercMoromethylic  Formiate.    c*ci*0*^C*CPO,eciO". 

OABotma  (184{J).  Cmpt  rend,  23,  W7l^  —  N,  Ann.  Chim,  Phyi.  10, 
352. 

Perchloram^enformegtir,  Formiate  dt  Mtth^h  p^ckhri. 

Perfectly  anliydroua  in  ethyl  ic  form  iato  is  placed  in  a  bottlo  filletl  with 
dry  chlorhi©  giur,  and  expof?od  for  sorae  days  to  the  eim  (the  action 
though  violent  at  first  soon  dimiaiflhos  in  intensity)^  till  after  nbuitt  14 
dayS)  tho  colour  of  tho  chlorioe  no  longer  diminishes.  The  Hmiiil,  which 
is  coloured  by  free  chlorine,  is  then  distilled,  tho  portion  wliicU  distils 
over  below  190%  colloctod  apart,  and  rectified  several  times,  the  more 
volatile  portion  being  each  time  collected. 

Transpai'ont,  colourless,  very  thin  liquid,  of  ep.  gr.  1*724  at  10**, 
boiling  at  ISO^  to  181'%  and  having  a  strong  pungent  odour,  like  that  of 
phosgene. 

When  passed  in  the  state  of  vapour  through  a  tube  heiited  to  between 
340^^ and  350%  it  is  converted  almost  wliolly  into  phosgene  gas,  with  which 
indeed  it  is  metameric.  — -  Atj neons  ammonia  acta  violently  upon  it.  form- 
ing white,  nacreous  chloracetamide  (containing  14  61  p.  c.  C,  124  H, 
and  G5*n  CI,  besides  N  and  0),  and  eal-ammoniac.  [It  is  impossible 
to  express  this  decomposition  by  a  simple  equation,  unless  other  pro- 
ducts  are  present;  if  the  nacreous  matter  is  refill 7  chloraeetamide,  wo 
have  here  an  iuistanco  of  the  conversion  of  a  conjugated  compound  of 
tho  methylene  series  into  a  compound  of  the  ethylene  series,]  —  Potash, 
even  when  hot  and  concentrated,  exerts  scaroely  any  decomposing  action. 
Alcohol  decomposes  it,  with  formation  of  cliloroviuie  formiate;  wood- 
epirit  and  fusel- oil  form  similar  products  (Cahours). 

Cahoyri. 

r4  C   u,^ «.       240     ....     1215 12-31 
4  CI  ,. .....«»„     14 16    ....     71-66 71-69 
m          40  ..»„^ a2'0    ♦.„     16'19    .......     15-95 
■              H ..„                  0  05 
Bi 


C'Cl^O* „.     197'6    ....  100-00 100-00 


Bichlorovinic  Acetate.    C''H«CPO*=C*H'^0,C*HCl*0*- 


Malaguti  (1839).  Ann,  Chinu  Phys,  70,  367;  also  Ann.  Phamu  32, 

38;  also  tA,  |>r.  Chetn,  18,  50. 
Lbblanc.     N,  Ann,  Chim,  JViys.  10,  li»7;  abstr.  CompL  rend.  17,  175; 

abstr.  J,  p}\  Ch€m.  32,  80. 

Bickhraceiic  Ether,  Vtnic  Bichloracdate ;  Bichlore^tiffinnefier,  BichhrestiS' 
iUker,  Ether  aetiique  hichlorurS, 

Formation  (VI IT,  408).  When  acetic  ether  is  introduced  into  a 
bottle  filler!  with  dry  chlorine  gas,  in  such  proportion  tbat  each  atom  of 
the  other  shall  be  in  contact  with  more  than  8  At.  chlorine^  and  the 
action  allowed  to   go  on,  first  in  the  shade,  afterwards  in  <i^v\iwkwa.\V5 
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Btrongcr  sed^Iiiuo  (suuskiDe  from  tlie  beginning  would  eati^e  aa  explo- 
sion attended  with  deposition  of  diarcoal),  the  several  cliJoriiiated  eliien^ 
continually  richer  in  chlorine,  mentioned  on  page  498,  toL  VHI,  are 
successively  produced.  It  is,  however,  not  always  possible  to  obt^u 
the  particalar  coEipound  required,  the  compcmixos  CHCPO*  and 
CCl^O*  being  the  only  ones  that  can  he  protluced  with  certainty.  Qtber 
products?  are  alto  formed,  sutdi  as  acetie  acid,  tcrchloracetic  acid  (which 
collects  in  crystals  on  the  sides  of  the  vessel),  hydrochloric  other,  eeeooi* 
chlorido  of  carbon^  and  certain  oils,  scarcely  soluble  in  water.  The  len 
carefully  the  chlorine  has  becu  dried,  the  greater  is  the  <]ua&tity  of  Icf' 
chloracetic  acid  and  other  products  soluble  ia  water,  formed  (Lebbno). 
—  When  all  moisture  was  excluded,  Cloez  obtained  no  sesqnichiondt  of 
carbon. 

rrepamtion.  Dry  chlorine  gae  is  passed  (in  the  ehade^  aeeordiDg  to 
Leblanc)  throufj^h  acetic  ether  cooled  from  without,  whereupon  a  lar)p|o 
quantity  of  hydrocbloric  acid  gas  i;;!  evolved,  eeiJecially  in  the  latter  part 
of  the  operation.  As  soon  as  the  action  of  the  chloriue  has  censed,  the 
more  vohitilo  portions  of  the  re^sulting  oily  liquid  are  distilled  ofl^  till  the 
residue  begim;  to  tura  brown  at  about  110'^;  after  which  the  coloorlett 
acid,  and  fuming  liquid  is  quickly  washed  with  water  (if  it  fitood  longw, 
it  would  dissolve  in  the  form  of  acetic  and  hydrochloric  acid),  and  dned 
in  vacuo  over  oil  of  vitriol  and  lime  (Malaguti,  Leblanc h 

PfH>pertks.  Transparent,  colourless  liquid  of  sp.  gr.  1*301  at  If* 
(Mahiguti);  1-30  at  15°  (Leblanc),  Smelb  something  like  acetic  acid, 
tastca  like  pepper,  and  prudueea  irrit-ation  in  the  throat  (Malaguti). 

MaU|^tt.  LebUnc 

8  C 48-0     ....     30*61     30-72     ..„_     aO'S 

6  H 60     _       3*83     3-y8     ........       4-1 

2  CI ?0  8     ....     45"15     U'Sh 

4  O .....,.,..., 32*0     ....     20-41     20-4S 

C^H*»CI'0* 156*8     ..,.  100-00     ........  lOO'OO 

Dec&niposiltons,  1,  Bichlorovinic  acetate  becomes  coloured  at  110*, 
and  gives  oft*  hydrochloric  acid  (Malaguti),  —  2,  When  Eubjected  for 
sometime  to  the  action  of  chlorine  in  very  bright  sunshine,  it  is  tiltt- 
mately  converted  into  C*^CFO*,  part  of  which  compound  is  by  the  further 
action  of  the  clorine  transfornied  into  C*C1*  (Leblanc).  Whco  left  ht 
several  days  under  water,  it  disi^olves  completely  in  the  form  of  acetrc 
and  hydrochloric  acid  (Malaguti) : 

C^HTl'O*  +  4UO  =  20*11*0*  +  21ICI. 

4.  It  \e  not  immediately  deci>ni posed  by  aqueoua  potash,  bat  aic(^ 
holic  potash  dcconipo^cs  it  in:<tantly,  forming  acetate  of  potftah  MlAeU^ 

ride  of  potaiJ4?ium  (Mjilaguti,  Leblanc)  : 

C'^iril  O*  +  4KO  =  2C<B»KO^  +  2Kn. 
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TerchloroviJiic  Acetate.    C»H*C1-^0*^C*H»D,C'CF0\ 


Dumas    (1840).     Atuu   Chivi.  Ph^/i.   73,   85^   also  Ann,   Pkarm.    32, 

112;  al80  J.  pr,  Chem,  17,  207. 
Fel-  Leblanc.     N.  A7m,  VHm.  Phyg.  10,  200. 
Malaouti.     N.Ann,  Chiin,  Phys,  10,  2,  ami  58. 

IWchtoraceiie  Ether ^  TricAioreuifftinetier,  Ckhreifigsaum  Aeihylojtydf  Ether 
ehloracftique* 

Fof'niai ion  and  Prepa ration,  I.  Tcrehloracctic  acitl  is  distilled  witU 
alcohol  and  a  small  quantity  of  oil  of  vitnolj  and  the  distillate  mixed 
with  water,  whicli  precipitates  the  tercldoracetic  ether  in  tho  form  of  an 
oil  (Pumas).  Lcblanc  mrther  dries  the  ether  over  chloride  of  calcium; 
20  pta.  of  torchloracetic  acid  yielded  Iiim  14  to  15  pts,  of  the  other. ^ 
2.  Chloraldehydo  is  gradually  added  to  alcohol;  and  the  oily  ether  then 
precipitated  by  water,  washed  with  water,  and  dried  over  chloride  of 
ealcium  (Malaguii)  : 

C^C1*05  +  CmW  -  C«H*CTO»  +  HCL 

Properties,  Colonrlesa  oil  (Dumas)*  Sp*  gr.  1  307  J  boils  constantly 
at  164^  Vapour-density  :=  6  (14  (Leblanc).  Smella  like  peppermint 
(Dumoa).     Has  a  pleasant  odour  (Malagulij. 


8  C 

5  H    _ 

.    4S'0    , 

5-0     , 

.  106-2     . 

.     320     . 

,.     25M0     .. 
..       2-62     .. 
„     55"55     .. 
..     1673     .. 

Dumas. 

(1). 

26*19    . 

2^80     . 

54-36     . 

IG'65     . 

Mfdagnd. 
(2). 
....     24'62 

264 

55-41 

17-33 

Leblanc* 
peculiar  tarietjf 

25-5 

2*7 

3  CI 

, 56'4 

4  O   *    . 

15-4 

c^BK:m*., 

,  191  2     . 

,.  10000     . 

100*00     . 

100^00 

......  100^0 

Decompositions,  1.  Chlorine  g&B  passed  throogli  this  compound 
etlier,  acts  strongly  upon  it  even  in  tfaylight,  and  at  100*^  converts  it 
after  some  time  into  septichloracetic  Lather  C^IICFO*  (  r.eWanc ).  — 
2.  Aqueous  potasH  decomposea  it,  foroiiug  alcohol  and  terchloracetate  of 
potaah  (Leblanc)  : 

(PH^CPO*  4-  HO,KO  =  C^Il^^CF  +  C'CPKO*  (Malagati). 

3*  Aqueous  ammonia  poured  uj»on  the  ether  causes  it  to  golidify  in  half 
aw  hour,  with  eeparatiou  of  alcohol,  to  a  crygtallino  mas3  of  chlorace- 
tamidc  (Malaguti,  Cloez,  X,  Amu  Chivu  Phys,  17,  303)  : 

C«HSCP0*  +  NIP  =  cni^O'  +  C^NH^CPO^, 

In  ammoniacal  gas  tho  ether  remains  unaltered  at  ordinary  temperatures; 
but  when  distilled  in  a  stroani  of  the  gas,  it  like  wiae  yields  chloracetamido 
(Malaguti), 


k 


Peculiar  Modification  of  T^rchhrovinic  Acetate, 

When  dry  chlorine  gas  is  passed  for  some  time  through  hichloraceiic 
ether,  tlio  ujipcr  part  of  the  retort  being  covered  with  black  paper,  so 
that  the  light  may  only  fall  upon  a  portion  of  tho  li^^uid,  and  tliQ  ^x^xv^iX. 
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purified  in  tlie  same  manner  as  Makgnti  pnrifiea  hia  bichloraoetic  ether, 
a  compound  etber  is  obtained  which  smelLg  and  tastea  like  bicbloracetio 
ether,  andconsista  of  C^H^OPO*  (seo  tlie  above  analysis),  bnt  is  not  docom* 
posed  by  aqueoue  potash  into  alcohol  and  tercliloracetate  of  potaab,  but 
yields  with  ibat  reagent,  chloride  of  potassinm,  chloriaated,  doliqneaOdDl 
pota^b-FaltSj  and  a  aweet,  oily  liquid  no  longer  decomposible  bj  pofeldi 
(Leblanc).     [Can  tbia  ethor  be  C^Cl*H*0,C*H>Otl  


Quadrichlorovinic  Acetate.    cr^H*Cl*0*=C*ClH*O,C*Cl'O*. 

Fel,  Leblano  (1844).      ^.  Ann.  Chim,  Phj^t,  10,  212. 

Bichlaracetic  ether  is  exposed  to  the  autumn  sua  m  bottlea  filled  ^ 
dry  chlorine  gaa^  and  the  product  piirilied  in  tbo  ordinary  way» 

Oil  of  ^p,  gr.  1-485  at  25", 

Deconipased  by  potash-ley  into  a  chlorinated  oil,  chloride  of  potae- 
ainni;  terchloracetate^  and  otltor  cliloracetates  of  potash  (Lclilanc). 

LeUUuc. 

8C 48-0     ..,.     21*28     2l*<*a 

4H  ..„,..„.„ .,        40    „,.      177     202 

4  CI  „, 141  0    ...,    627a    ,.o...,    63*09 

4  O 32-0     ....     U'19     „     I3'2?l 


C*H^Ci^O*., 225*6 


loo'Oo   loo'oa 


Qmntichlorovinic  Acetate,    C'^H'CPO^^CiCFH^OiOCPCP* 

Fel,  Leblanc.    j^,  Ann,  Chim,  Phys,  10,  212, 

Produced,  like  the  preceding  compound,  if  tbo  liquid  be  lieated  t4  fM 
fianio  tiuie,  but  in  auch  a  manner  that  the  gas  above  it  may  be  proi^cle^ 
from  the  action  of  the  solar  mjB* 

With  fitrong  potash  it  fomis  the  eanio  dcconipoBitiua'productf  tti  tlw 


preceding  compound,  yielding  however  a  larger  quantity  of  terclileficottk 
of  potash  (Leolane). 


ac  . 

5C1. 
40  . 


48 

3 

177 

32 


c«hk:i*o< 2G0 


Leblane, 

1646 18*80 

1  15     „.,»„      1*35 

6B08     , 67*4« 

1231     .„,...     12-15 

imm 100  00 


i  proc 

^^^       Sextichlorovinic  Acetate.    C'H'Cl«o«=C*H'Cl»o,C«Cl«0". 

I  Leulanc.    i^.  Ann.  Ckim.  I'fiyt.  10,  213. 

I  1 

D  sun 


Formed  when  the  preceding  compound  is  exposed  for  two  dtyt  (o  tk* 

sun  in  a  bottle  Ulled  with  chlorine. 

Oily  liquid  of  sp,  gr.  I  008  at  235^  (Leblano). 
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8  C , 48-0 

2H ^  2  0 

6  a ». „,„ 212*4 

4  O ..., 32-0 

0'HH:iW 294-4 


Leblanc 

lfi'31     16*1 

0'68     1-0 

72-14     730 

10-87     9-9 

10000     1000 


Septichlorovinic  Acetate.    C*Hcro*=C*HCl*0,C*CPOl 

Leblanc  (1843),     N.  Ann.  Chim.  Phy&.  10,  20G. 

Formation  and  Preparation.  Pry  chlorino  gaa  is  parsed  for  some 
time  tljMUj^h  tcrcliloracetic  ether,  by  dayti^^lit  and  at  a  tciiipemture 
gradually  nsiiig  to  100^ 

Oily  lit|iiid  of  sp.  gr.  1092  at  24*5^*. 

Lebktic. 


6  C 

1*0 
...    247-8 
...       320 

„..     14-GO     ,». 
....       0-30     .... 
..«     75-37    .... 
....      9-73    »^ 

....     14-7 
....       0-4 
....     74-5 
....     10-4 

cfyjtialHni. 
.  .     14-70 

H    

0*49 

7  Cl  

....     74»70 
....     10-11 

4  0     ,. ., „, 

C^HCl'O^  .... 

...     328  B 

....  100*00    ,.„ 

,.,.  loo-o 

.,„  100*00 

^ 


Dry  clilorine  gaa  passed  for  a  long  time  througli  this  ether  at  110'^ 
converts  it  into  porchiorovinic  nectate. 
It  is  ksdublo  ia  water  tLeblatic). 


CryitaUine  modification  of  Sepiiddorovinic  Acetate* 


Preparation.  Wlieu  bichloracetic  ether  is  Introduced  mto  bottles 
filled  with  dry  chlorine  gas,  and  exposed  to  Bunfiliine  for  eoine  niontlis  iu 
winter,  a  raixtiire  of  oil  and  cryBtals  is  forracd,  Tbe  bottles  are  rinsed 
with  water;  the  insoluble  portion  treated  with  a  (quantity  of  vinic  ether 
just  sufficient  to  dissolve  the  crystal,  wlioreby  two  layers  of  liquid  are 
obtained^  the  lower  being  an  ethereal  solntion,  find  the  apper  an  oil; 
these  two  liquids  arc  separated  by  a  pipette;  the  ethereal  solution  left  to 
evaporate;  and  the  resulting  crystals,  still  contaminated  with  oil,  dried 
upon  blotting  paper. 

The  crystals  thns  obtained  are  rather  soft;  they  melt  at  100'',  and 
appear  to  bo  incapable  of  volatiliising  without  decomposition.  They 
have  the  compositinn  above  given.  —  They  are  insoluble  in  water,  spar- 
ingly  soluble  in  cold  alcohol  of  ordinary  etrengtb^  but  dissolve  very 
ily  in  ether  (Leblanc). 

Lcbkac  (lid  not  succeed  more  Ihiui  once  in  obtaining  theie  crysUlji. 
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Perchlorovimc  Acetate.    C«C1«0*=OC1*0,OC1*OM 

Felix  Leblanc.     iV.  Ann.  Ohinu  Thyi.  10,  200;  abstr.  dmpt 
17,  1 1 7  J;  abstr*  J,  pn  Chan.  32,  80,  —  Comply  rend.  21,  1»2J, 

Malaoutl     CompL  rend.  21,  445,  —  -A^,  Ann*  Chivu  Fkp*,  JOj  57;  &ko 
J^.  pr.  awffi,  37,  432. 

Cloez.     iV.  ^4«?i.   C/iim,  P%«.    17,  304;  abstr.  CompL  refid.  21,  $14; 
abstn  iV'.  /,  Fharm*  0,  15;  abstr.  j;  p*,  Chcm,  37,  343. 

PerchloriteiffvinMteTf  FerckifireaHg&therj  Ether  acetique  ptrtMoH,  Biker  pee* 

ekloraettique*  —  Discorercd  by  Leblanc  in  1813. 

Formation  and  Freparatlon.  1.  To  replace  all  tlie  LyJrogen  in  bi-  oi 
tcrcliloroviDic  acetate  by  clilorine,  requires  tbo  brigbtest  sammer  gunslibi 
and  a  beat  of  at  least  1  ]  0*^,  and  even  tben  the  substitution  is  very  bIow, 
One  of  tbe  two  ctbers  just  men tio tied  la  introduced  into  a  tobulatcd  felort 
baying  its  lower  part  immersed  in  a  concentrated  chloride  of  calcium 
bath  heated  ultimately  to  110"^,  and  it^  up|>er  part  exposed  U>  the  aun, 
Tbe  paiJcjage  of  tlve  dry  chlorine  must  be  continueJ  for  at  least  100  hours 
to  convert  the  bichloroviuic  acetate  into  septichlorovinic  acetate,  and  tbe 
conversion  of  the  latter  into  perclilorovinic  acetate  takea  place  only  jq  tbo 
brightest  anninier  sunshine,  and  very  slowly  even  then.  Even  before  tbe 
trans  formation  is  complete*  crystals  of  sesquichloritle  of  carbon  snbliinc, 
proceeding  from  the  further  decomposition  of  perch loracetic  ether  bf 
chlorine;  but  the  passage  of  the  chlorine  must  be  still  continued  ItU  t 
sample  of  the  liquid  wbcn  analyzed  is  no  longer  found  to  contain  bydro^^ 
Dry  carbonic  acid  gas  is  then  passed  through  the  liquid  to  tree  it  from 
absorbed  chlorine  and  hydrochloric  acid  gas;  the  percbloracetic  etlitf 
quickly  precipitated  therefrom  by  water,  and  quickly  washed  witb  wttar 
to  remove  the  dissolved  tercbloracetic  acid  proceeding  from  moisture  in 
the  chlorine  gas*  Tho  ether  is  then  separated  from  the  water  with  a 
pipette;  healed  for  a  few  minutes  to  100*^,  whereby  it  losc^  its  turbiditj; 
then  drawn  off  clear  with  tho  pipette;  dried  in  vacuo  over  oil  of  vitrwl 
and  hydnito  of  potash;  and  heated  in  a  retort  till  the  boiling  point  ntm 
to  about  200  ,  and  nearly  all  tho  dissolved  fecsquicbloride  of  carbon  it 
there  by  voiatilizod.  The  residuo  in  tho  retort  quickly  washed  with 
water  and  dried  in  vacuo  aa  above,  yields  pure  perchlorovinio  moMbB 
(Leblanc). 

2.  Perfectly  dry  chlarino  gas  is  passed,  first  by  diffused  dayltgbi 
afterwards  in  sunshine,  through  perfectly  pure  and  (fry  acetic  ether  e^Or 
tained  in  a  tubulated  retort;  the  liquid  then  introduced  into  large  botiki 
filled  with  dry  chlorine,  and  exposed  to  tho  sun  (whereby  no  aesqii* 
chloride  of  carbon  is  fonncd);  a  large  quantity  of  dry  carbonic  acid  nt 
pMsed  through  it  to  remove  free  chlorine,  ttc;  and  the  liquid  finaUj 
distilled  in  a  retort  filled  with  carbonic  acid,  till  tho  residue  beeoflMi 
coloured  (Cloe»).  By  this  distillation,  however,  as  afterwards  sbowa  Ijjr 
Malaguti,  part  of  tbe  percblorovinic  acetate  is  converted  into  tbe  ieoiliiifw 
compound,  ehloraldebyde, 

Froperlici.  Colourless  oil,  which  remains  liquid  at  a  few  degffii 
below  0";  8t>,  gr.  1'7J1  at  25";  boils  at  245^,  but  is  mrtly  decoiamcJ 
thereby  (pid*  ir^,^     Uaa  a  strong  penetrating  odour  like  that  of  cUoii^ 


I 


ill 


J 


PERCH LOROVi NIC  ACETATE. 

And  a  barntng  taste.  When  recently  prepare  1  ami  quite  dry,  it  does  not 
redden  iitmua,  or  produce  an  lairnediate  precipitnte  in  a  ailver-Balutioa; 
but  after  a  few  minateii,  the  procipituttj  appeai-^  (Leblano). 

0.  b. 

8  0 48'«»     ,.„     13-22     ....,..,     13-3  .,..  13'4« 

H    .._.  ,^.  „       0*2  ....       0^03 

8  CI   ....„»     283-2     ...     77'97     77'1  ».,  77*57 

4  O     -32^0     ,  ..       8'8l     .,.„.,.       ^4  ....  ^'^2 

C*C4N:>-' 3G3-2     ...   lttO-00     100  0     ..,.   lOO'tMJ 

ii  w<w  prepared  from  btchloraoetic  ether,  if  from  tcrchloracetic  etbor. 

Decompositions,  1.  When  the  vapour  of  perch loKK-etic  ether  is  passes! 
Ikroagh  a  glass  tube  tilled  with  fra^nneut^  of  glaas  and  heated  to  4(J0  ,  a 
fuming  mixture  of  undecomposed  perehioracetic  ether  ami  elrloraldeliyde 
is  obtained,  the  r|uantity  of  the  Litter  increasing  at  each  repetition  of 
the  process  (Malaguti): 

C«C1«0«  -  2C'C:i«0% 

Tbia  tran^fonnation  wa-s  previously  suspected  by  Lehlanc,  on  finding  that 

the    vapour-density  of  the  etlier  detennined  at  311/^  amounted  to  only 

I    9  9.  inatoad  of  125  which  l»  its  cilcLilated  vuliie.     Part  of  the  etber  is, 

I  in  fact,  converted  into  ckloraldehyde,  even  by  distillation.  If  the  ether 
|iri?piire«l  by  (2),  wliich  liiis  therefore  been  already  once  diatiiled  (and 
iberefore  already  cootuinw  clilonildehydei  be  di'^tillcd  a  second  lime,  the 
boiling  pi^ipt  ritics  from  1(15  to  2H0  ,  and  t!ie  more  volatile  portion,  wbich 
fir^t  passeij  over,  conMsts  chiefly  of  chloraldehyde  (Cloez).  —  2,  Chlorino 
gas  j>a.*it?ed  ibrough  jjerchloriicetie  ether  heated  to  120°  and  exposed  to 
the  sun,  produces  a  larL^e  t|uantity  of  sesquichloride  of  curbou  which 
Bub limes,     Hence  the  clilurine  taken  tbe  place  of  oxygen  (Leblanc): 

^  C^Cm^   +  4C1  =  2C^cr  +  40. 

[The  eTolation  of  oxygrti  remains  to  be  proTed].  — 3.  Percbloracetic  ether  IS  gra- 
dually decomposed  in  contact  with  water,  and  therefore  also  in  moist  air, 
into  terchloracetic  and  hydrochloric  acid  (Leblano); 

II  C^Cl^U^  +  4110  =  2C^CFHO*  +  21ICL 

4.  Strong  potash-solution  decomposes  it  almost  instantly  and  in  a  similar 
manner  (Lehlanc): 

C^Cl^O*  +  4K0  =  2C^Cl''KO*  +  2KCL 

5.  It  absorhr*  ammoniacal  gas,  and  immediately  solidifies  to  a  mixture  of 
I  eMoracetaniide    and   sal-ammoniac.      When  it   is  dropped  into  ai^ueous 

aminonia,  each  drop  bisses  like  red-hot  iron   falling  into  water,  evolving 
ftlao  a  white  fume,  and   forming   cbloracetamide   which  precipitates,  and 
I  «al-ammoniao  which  remains  in  solution  (Malaguti,  CloezJ; 
C^U^O'  +  4NHS  -  2C^NH-XTO2  4-  2NH*CL 

6.  Alcohol  decomposes  j>erchloracetic  ether,  with  evolution  of  beat,  form- 
'  ing  tercblora*etic  ether  and  hydrochloric  acid  (Mahiguti): 

I  C^CrO^  4-  2C^HW  -  2C»H*CK>^  +  2HLL 

In  t!ie  reactions  4,  5,  and  6,  perchloTacetio  ether  agrees  exactly  with 
chloraldehyde  (Makguti). 

Oil  of  vitriol  neither  diasolvee  this  ether  nor  colours  it  ( Leblanc) - 
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Perchloroyiiiic  Oxalate.    c»CP'W=20CTO.C0«, 

MALAGtJTi.  Ann.  Chim.  Fky».  74,  299;  also  Ann,  Pharm.  37,  66;  aIco 
J,  pr.  Chem.  22,  199,  —  K,  Ann^  Chim,  Fhyi,  16,  46;  abntr.  J.  pr. 
Chem,  37,  430. 

Perthlororatie  ether ^  PerekJoroxairimt§ierf  Ckiorosa/dtkfr,  Eiktr  eA/graauh§9i. 
—  Diseovered  by  Mala^ti  in  1B40* 

Formation  and  Preparation,  Chlorioe  acts  tipon  oxalic  ether  ooljr 
when  aided  hy  heat  and  ligbt.  To  obtain  percliloroxiklic  ether,  dr^ 
chlorine  gaa  is  passed  through  oxalic  ether  contained  in  a  tubulated  reiort 
which  is  heated  in  the  water  bath,  and  at  the  same  time  exposed  la  ihb 
0UQ«  After  an  hour  or  two,  hydn»chlonc  acid  gas  bcgin^s  to  efMSftpe»  ami 
continues  daring  the  re^  of  the  process.  In  25  to  30  hoars,  the  1iqai>t 
becomes  syrupy,  and  deposits  crystals  of  fierchloroxalic  ether,  ftt>ni  which 
the  supernatant  li(]uid  must  be  decanted  as  often  as  they  collect  in  suffi- 
cient quantity  to  interrupt  the  paa$age  of  the  gas;  the  process  must  be 
continued  til!  the  liouid  is  almost  wholly  converted  into  crystals.  Tin? 
whole  mass  of  crystals  is  then  pressed  between  blotting  paper  till  tbey 
DO  longer  make  the  paper  greasy;  the  mass  pulverized^  washed  on  a  iUer 
of  Swedish  blotting  paper  with  acetic  ether,  till  the  liquid  which  rSM 
through  no  longer  reddens  litmus  or  but  very  slightly;  the  reddae  a^Mtt 
pressed  between  paper;  again  washed,  Sic,  till  the  crystals  no  tocifif 
taste  sour  To  free  them  from  the  paper-fibres  which  get  mixed  wtili 
them  duriDg  these  several  proceases^  0*3  or  0*4  gnn.  of  the  crptilfl  ii 
spread  out  on  the  inner  surface  of  a  platinum  crucible  having  a  diaoieter  J 
of  G  centlm.;  the  crucible  placet!  upon  a  metal  plate;  and  carefully  heaUdl 
by  a  gpirit-lamp  quickly  moved  about  under  the  plate,  so  that  the  trltel 
may  melt  and  run  down  to  the  bt»ttom,  while  the  paper-fibres  reniiiB 
sticking  to  the  sides.  The  ether  solidifies  to  a  crystalline  croot,  vhidi 
for  further  purification  is  placed  in  water  for  46  hours,  then  washed,  aodl 
quickly  dried  in  vacuo  over  «*il  of  vitrioL  The  quantity  of  tl»e  rihcrl 
fused  tu  one  operation  must  not  be  greater  than  that  above  stated;  othfir- 
wise  the  paper-fibres  are  apt  to  char  and  impart  to  the  ether  a  sour  tad 
disagreeable  odour,  so  that  it  wilt  retjuire  to  be  washed  and  preaaed  agiia 
Even  with  0*3  gnn,  a  certain  amount  of  decomposition  takes  plaee;  bit 
the  layer  of  melted  liquid  being  very  thin,  the  greater  pari  of  iW 
decomposition -products  escape  in  the  form  of  a  dense  suffocating 


Propertiei.  Colourless,  four-sided  tables,  transparent  whea  teotatif 
prepared,  but  opaque  after  being  kept  for  some  time.  Melts  at  144'  wtlk 
incipient  decomjiosition.     Inmloroua,  tasteless,  perfectly  neutral 

Malitf^ti, 

18  C. , 72  U69     ..^..„     14'«2 

H    ♦ ......  ^^      0-lt 

tea  ..^ , Shi         72:^   ,,.™   Hm 

8  O 32      .      1306     „._      14  18 

C*^»«0» 490    ....  lOOOa    100  00 

DecompOiiHons.      1.    Perch loroxalic   ether  heated    in    a 
apptratns,  is  resolved  between  280'  and  290''  into  a  miitor^  of 
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OKide  and  pliosgene  gaa — tlic  phosgene  predominating  at  first,  and  tbe 
carbrrnic  oxide  afterwards  aud  n  transj  tirent^  colourless  distillate,  con- 
eistint:  of  clilonildebyde  and  nn decomposed  percliloroxalic  ether,  which^ 
after  several  repetitions  of  the  distil latinn,  15  at  length  completely  resolved 
into  tlio  ga^oujs  mixttire  and  *;lilorahlehyde,  Th*:^  ether  undergoes  the 
fame  decomposition  at  t^nlinaiy  temperature?,  when  kept  for  some  time 
even  in  a  sealed  glass  tube;  it  then  hecomea  fuming,  and  acquirea  the 
odour  of  phosgene; 

Ciaoi^O"  ^  2C<C1*0=  +  2CCIO  +  2C0. 


Rs 


^  Perchloroxalic  ether  expoj^ed  to  damp  air,  becomee  sour,  fuming, 
•Bilileliqueticent.  —  3.  Wlion  boiled  with  potash-ley,  it  dissolve.s,  gives 
off  a  sweet'smelling  vajiour  and  a  Bmall  quantity  of  chloroform,  and 
leaves  a  residue  of  oxalate,  tercblonicetate,  and  formiate  of  potasli,  toge- 
ther with  chloride  of  potassium.  The  prt>duct5  first  formed  are  oxalate 
of  potash,  terchloracetate  of  pota^ih,  and  chloride  of  potassium: 

But  the  excess  of  potash  decomposes  part  of  the  terchloracetate,  yielding 
cblorofonn  and  carbonate  of  potash : 

C^Cl^KO^  +  no  +  KO  =  OfHCl*  +  2(K0,CO2)i 

and  afterwards  part  of  the  chloroform,  yielding  formiate  of  potash  and 
chloride  of  potassium: 

i.  With  ammonia,  perchloroxalic  ether  forms  sal-ammoniac,  chlorox- 
etbamide,  another  amidogen  compound,  and  one  or  two  peculiar  ammo- 
niacal  salts.  Dry  amnioniacal  gas  passed  over  the  pulverized  ether  is 
absorbed,  with  evolution  of  heat,  and  formation  of  a  white  fume,  a  white 
fibrous  and  laminated  aublinmte,  a  yellowiwh  crystalline  crust,  ami  a  dis- 
agreeably smelling  vapotir.  When  the  mass  thus  pr<»ducc<i  la  treated 
with  common  ether,  sal-ammoniac  remains  behind;  the  ethereal  solution 
yields  by  evaporation  crystals  of  chloroxethamide;  the  mother-liquor, 
when  further  evaporated,  deposits  flat  grains  of  another  umide;  and  the 
mother-liquor  decanted  from  this,  leaves,  when  evaporated  m  vacuo,  a 
tolerably  copious  residue,  which,  under  the  micr^tscope,  presents  the 
appearance  of  a  mixture  of  grains,  prisms,  four-siiled  tables,  and  amor- 
phous matter.  This  residue  gives  olf  ammonia  when  treated  with  potash- 
hydrate,  a  result  which  cannot  be  due  to  the  presence  of  oxalate  or 
fonniate  of  ammonia,  inasmuch  as  llie  residue  m  completely  soluble  in 
ether,  and  it^  aqueous  solution  gives  no  perceptible  turbidity  with  chloride 
of  calcium  or  nitrate  of  silver.  —  With  aqueous  ammonia,  in  which  every 
drop  of  the  ether  makes  a  loud  hissing  noise,  the  same  products  are 
formed,  excepting  that  the  quantity  of  chloroxethamide  produced  is  much 
less,  and  that  a  little  oxamide  is  formed  which  falls  down  together  with 
the  cbloroxeth amide  as  a  white  powder. 

5,  With  alcohol,  perchloroxalic  ether  becomes  heated,  gives  off  a 
small  quantity  of  carbonic  oxide  gtts,  often  mixed  with  carbonic  acid 
ga«*  and  vrtp<>ur  of  hydrochloric  ether,  and  forms  a  pale  yellow  liquid, 
which,  on  the  :*tlditinn  of  water,  deposits  a  pale  yellow,  oily  mixture  of 
chloroxethide  —  C°CIW,  and  a  small  quantity  of  oxalic  ether,  while 
ehloroxalovinic,  torchloracelic,  oxalic  and  hydrochloric  acid  remain  in 
aalution,  —  The  products   vary  according  to  the  temperature,  altfe\i%\.V^, 

1^  % 
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and  qnaathj  of  tiie  aleohoL  !■  tlie  foDowiii^  eqaation.  If alagnti  np- 
poBes  thMl  all  the  aboTe-named  adds  IbriB  eompoimd  eUifin  irith  tbe 
aleoliol,  and  oTcriooks  die  caibooie  oxide,  caAonic  add,  and  the  Mot- 
QzaloTinie  add  foud  in  tke  aqaeoos  eolation: 

scn^KP  +  i4C*eHF  -  8C«H*a  -¥  cBH»o*  +  4CWKaK>«  ♦  ioow  +  uua 

> . ^  V , ^         V . ^        V , ^ 

fctdiutkkiric      oxalic        terdiloraeetic  ABoroxetJudc, 


6.  CUoioxaloTinic  ether  is  likewise  immediately  decompoeed  hj 
wood- spirit,  acetone,  fiuel-oil  and  oil  of  turpentine,  more  slowly  by  Tuiie 
ether  and  aeetic  ether,  and  rerj  slowlj  by  acetate  of  m^hyl  (Mauguti). 
When  wood-€pirit  is  added  drop  by  drop  to  peidiloroxalic  ether,  as 
Ions  as  it  caases  any  rise  of  temperature  and  eTolation  of  hydroehlorie 
add  gas,  and  water  added  mhtt  eooling,  an  dly  mixture  of  ddoromelbjiie 
fonnuate  and  methriic  oxalate  hUa  to  the  boUom.  (Gahoois,  N.  AmiL 
Ckuiu  Pk^  19,  342;  aleo^.pr.  Cftcm.  40,429.) 


Chloroxethide,   eci>0'=CK3>0,CH>*f 

UjXAr.m  (1840).     Jmm.  Ckim.  Fiyg.  74,  308;  ^bto  J.  pr.  CkewL  «; 

2a& 

When  peidiloroxalic  ^her  is  added  to  akohol,  and  water  added  to 
the  mixtare.  chloroxethide,  contaminated  with  a  smaU  quantity  of  oxslie 
ether,  is  pr^ipiuted  in  the  fonn  of  a  pale  yellow  oiL  This  oil  his  t 
sp.  gr.  of  1*34 S3  at  16'd*.:  a  Tinoas  odoor;  persistent  sweet  taste,  with 
bitter  aftoi^ taste;  and  does  not  redden  litmus,  excepting  after  exposon 
to  moist  air. 

It  is  in;!<Uuble  in  water,  which  howerer  becomes  add  by  contact  witk 
it>  but  without  taking  up  hvdi>xhlonc  or  oxalic  acid.  It  dissolves  ii 
ct^K)  ai^uoous  dxed  alkalis,  forming  a  chloroxaloTinate  of  the  alkali;  bit 
at  a  boiling  heat  it  forms  an  alkaline  oxalate  and  a  metallic  chloride: 

CCWy  -^  KG  =  CHrHKO»,CH)*j 
and 

C«CKV  ^  9KO  -  2C*Kr€^  +  5KCL 

With  ammouiacal  gas  or  aqueous  ammonia  it  immediately  forms  pore 
crystalline  chloroxethaniide: 

cn  wv  ^  NH>  «  c*nhk:i*o«  +  ho. 

It  mixes  in  all  proportions  with  alcohol  and  vinic  ether  (Mabgnti). 

Maligna 

8C 480  1708     17-06 

iC4 irr-O  62*99    6259 

7  O 560       .     19-93    20-35 

t^HK 281-0     ...  10000    100-00 


ClILOROXALOVINIC  ACr 
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Chloroxalovinic  Acid-    C»HCl*0'*=C*Cl*HO',C*0«* 

Malaouti  (1840).     Ann,  Chim,   Ph^s.   74,  308;  also  J.  pr*   Chan,  22, 
208. 

Formation,  1.  In  tlie  Jecompositioti  of  percWoroxalto  ether  by 
alcohol  (p.  24,*l),  —  2.  Wlien  diloroxetlitde  \%  treated  with  cold  aqueous 
solution  of  fixed  alkalis,  ^ — 3,  When  chloroxethamido  is  treated  with 
aqueoua  ammoDia; 


Preparmdon,  By  placing  chloroxcthainido  in  contact  with  aqueous 
ammonia  till  it  is  completely  dissolved,  and  evaporating  in  vaeuo, 
crystallized  chloruxa!ovinate  of  ammonia  is  obtained*  This  salt  ia 
dissolved  in  water;  the  solution  mixeil  with  carbonate  of  soda  and  eva- 
porated, first  in  the  sand  hath,  afterwards  in  vacuo  over  oil  of  vitriol;  the 
chloroxaloviniite  of  soda  extracted  from  the  resit! ue  by  absolute  alcohol; 
the  soda  precipitated  from  this  Koluiioa  by  the  exact  rjuautity  of  sulphuric 
acid  required;  the  liquid  filtered;  any  excess  of  sulphuric  acid  that  it 
may  contain,  precipitated  by  baryta- water;  the  liquid  filtered  again; 
&na  the  alcoholic  solution  of  cbloroxalovinic  acid  evapfirated  to  tho 
erystallizing  point,  first  over  tho  water-bath,  and  then  in  vacuo. 

Propertlrs,  Colourless  needles,  which  melt  at  a  gentle  heat.  Has  a 
burning  ta.ste,  and  forms  a  white  spot  on  the  tonguo;  if  placed  for  a  wliife 
on  tiie^Wck  of  the  hand^  it  produces  violent  pain  and  a  white  spot  sur- 
rounded with  an  infiamed  rtuj^. 

Malngtiti. 

8  C m     ....      1655     16'26 

H  « I  0  35 

5  CI \77     ....     6103 60'20 

8  O 64     .„.     22*Q7 

C»HC1*0* 290     ....   100*00 

Oialovinic  acid  in  which  5tl  ur?  replaced  by  5Ct, 

Comhivafions.  Tho  acid  dissolves  in  all  proportions  in  water  and 
deliquesces  very  quickly  in  the  ain 

(  hloroxa  fotin  ate  of  Ammonia.  —  Preparation  (vid.  mp.).  Crystalline; 
may  be  fused  without  decomposing;  tastes  very  bitter  and  pungent;  has 
a  faint  acid  reaction.  When  heated  to  the  boiling  pointy  it  decomposes, 
without  evolving  ammonia,  and  gives  off  thick  vapfHJrs  .snieHing  <«f  acetic 
acid,  Deliquebces  and  turns  yellowish  in  the  air,  but  become  white  again 
when  dried  in  vacuo.     Soluble  in  alcohtd. 


SM  rTsnxmi  jIXIiiogcjh 


*  <^    -           - «*  1M» 15-€6 

5f   ....        14  _      4-34 4-42 

*^      ~  -             «  -       13i l-3f 

*  ^     -  ^rr  i:« 57-44 

*  '•  <^  »«  n-07 


TW  WDC  Gis4^'r«f  jg,  ^  ictftcfftkttf  B  Tmk  eth^  and  in  alcobd 


iMOAdH'. 
C«XHW=C*AdH»,0». 
IVrKAf^  X-kUitm  A  LX3L&3CC.   U547.  )  C4N»pr.  rrmd.  25,  657. 

PM^doneii  alioidiaidT  lor  ^e  actka  «f  aqaeovs  maunonim  i^n  aeetk 

CB^>  •  XH*  =  C«xe*0»  *  C«H«05. 

Wl:^^  ginscfcTTitf:  laehf  s2  T^,  and  aolidifies  on  cooling  in  beaotifil 
ciT?sQuu5,  K'cjs  as  lf!l~.  fwCiLisr  a  dmUMBir  Taponr. 
*  Aiiivir:ti2«  f^i<f ^*m  ic6d  remdilr  coaTerCs  it  into  water  and  cjaute 

C<NHO=  «  C^H»,C^'  ^  2BO. 

WWr  Ti:  xtsi  w::i  jvcas^cnx  it  cirw  off  hydrogen  and  carbnretted 
liTvir.o  r-  Ci^-  w:;V:.i:i  ::.rn::rr  OH*K0*,  and  leaves  potash  mixed  with 
ry^aio^  vi  p.  :a$if:iLn     DxiKas.  llaiapiti,  Leblanc). 


•^  Ethylacetamide-    C*NH«o»=C*Ad|J[*^}o«=NJC*H«0». 

WiRTr.     3'  .<>  -i.  t  K,m,  «jr*.  30,  491;  farther:  Compt,  rend.  36,  ISO; 
(  V'v  .<..*.  C'../   VII.  91. 

/\ -^.i:..  ^  .1'^  •'  Prfy<:^.UiOH^     1 .  Obuined  bj  the  action  of  ethjUmine 
on  »«>Mio  oiher: 

».>n\V  ^  i^H'N  =  C^HK)*  +  C*H«0«. 

Aivtio  other  »lisj>olvt\i  roaJily  in  aqueoas  ethjUmine.  The  solntioii 
rvaiH^nUiHl  tirsi  ovor  tht^  walor-bath,  and  then  in  vacuo  over  oil  of 
vilriol.  unnliuUly  ivndon>e5  to  a  syrupv  liquid  which  refuses  to  crystalliit 

»j.   By  tho  action  of  cvanic  ether  on  ghicial  acetic  acid,  carbonic  acid 

Iw^injr  ovolviHi  at  the  same  time: 


or 


I  C*H* 


'     H 


(a.YCOCuL. 
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Proptrti^i.  Differs  from  acetaraido  in  being  liquid,  but  leas  volatile. 
Boils  at  about  200 ',  nuci  diatiU,  almost  without  decmii position,  OausHo 
potash  deconipoj^ea  it,  yielding  etliyliimiDe  and  acetate  of  potash: 

CNH'^O'  +  2KO  =  imm  +  cni^K^o*. 

Anhydroua  phosphoric  acid  decomposes  it  with  separatlou  of  carbon 
(Wurtz). 


IT  Etliylodiacetamide, 


H     I  f  CMP 

c*ip  w=n|c^hw, 


Wuaiz.     CoinpL  rend,  36,  180, 

Formed  by  the  action  of  cyanic  etlier  on  anhydrous  acetic  acid: 


n^n^a 


I  C^H* 


rmwl^"  +  C«H*,C«N03  =  n{c^H^»  +  2CW* 

When  the  two  liquids,  iu  about  equal  Tolume5<,  are  enclosed  in  a  tube  of 
green  fflaa^,  the  tube  hermetically  seiUed  and  heated  in  the  oil-bath  to 
J  80"^,  the  reaction  take^  place  as  above,  carbonic  aci<l  being  eet  free. 

The  formation  and  constitution  of  ttiia  aDcl  tlie  Iwo  preceding'  comiioitDdi  agree 
bat  ill  with  the  nucleus'tbcor)'.  The  Auppoiiition  that  acetamidie  conUins  1  At.  amidogen 
and  3  At.  hydrogen,  and  that  in  eth^Loi^ecamide  one  of  the  three  H-iiUinifl  \%  repla<:ed  bf 
ethjl,  and  in  etlijlo-diacLUinidtr,  one  is  replaced  by  ethyl  «tid  &  second  by  acetyl,  U 
acareely  tenable.  The  theory  wbicb  ngreea  best  with  their  mode  of  formation  ia  ihvX 
aoetomide  i«  ammonia  in  which  1  At*  H  b  replaced  by  the  radical  C^H'U^  (othyl  or 

I   " 

aoetjl)  ^N<^      H      ;  cthylacetamide  is  ammonia  in  which  1  At*  H  is  replaced  by 

ao^l  and  another  by  ethyl;  and  ethylo-diacetamide,  is  ammonia  in  which  2  At  H  are 
replAced  by  acetyl  and  the  third  by  ethyl*  This  view  of  their  constitution  ajssimilatet 
them  to  the  compound  ammonia*^  ethylamine,  methylethyiamtne,  he,  it  is  tme  that 
they  do  not  exhibit  ha.sic  reactiona;  but  then  it  must  he  remembered  that  they  contain 
the  chlorous  radical  CH1*D^.  % 


k 


RACOKNOT.     Ann,  Chim.  Phys,  13,   114;  ^^m  Schw,  2S,  344;  also  Q\U>, 
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34$  ETHTUENE:  AlllDOGEN-St'CLEUS   C<A4Hs« 

Ocror*  m«  a  copula  in  hippurlc  add  (Desaaignes);  and  in  cholic  acid 
(SiPecker '. 

FLfih-rs  -9. .     Bt  ibe  »ri:^*n  of  snlpharic  add  on  gelatin  (Braeonnot); 

or  vf  p:'iafrL  os  ^i^kiin  or  meal  (Al  alder). 

r^pi-Tt^  n.  1.  A  mixt^Are  of  1  pt  pounded  glne,  and  2  pto.  oil  of 
Tiiriv*!.  is  s^:  a^:^ie  f>>r  14  hours,  then  dilated  with  8  pts.  of  water;  the 
lii^iuJ  kei'i  Uili^i:  for  5  hoars,  the  water  heing  renewed  as  it  evapuntet ; 
Beutr&Iisei  w  ib  cLjiIk  after  farther  dilation;  and  the  filtrate  evapontcd 
u^  a  ^JTcp  Tills  srruj'T  liquid  when  left  to  itself  for  some  time,  jrieldi 
CTT-st&Is^  vLic'b  are  ^&fbVd  with  weak  spirit,  pressed  between  lioen,  and 
parl5e>d  rj  cTr7>t&!lia:!"n  from  water  (Braoonnot).  —  These  crjttalfl 
aiv  SI. II  c.'=L&-^:L&i««I  w.tb  s<*Iuble  sadts,  and  therefore  jrield  from  2  to  11 
pc.  of  ash.  Ttiej  rj^st  therefore  he  boiled  for  some  time  with  milk  of 
KiTTta.  wiirb  dcies  sol  cause  anv  evolution  of  ammonia;  the  baryta  pre- 
cip:ta:«^.i  f^>m  ibe  filtnte  br  careful  addition  of  sulphoric  acid;  and  tbe 
liquii  £*:t  T^i  Asi  erapL^nteJ  to  the  crystallizin*:  |M>inty  which  is  very  tioon 
atxa^D^i  i^  u^sirr- -.:  ♦.  —  Mulier  obtained,  by  Braoonnofs  prucebs,  very 
little  4r-Vx><v.!.  \--Ji  &  lir^e  quantity  vf  leuciu. 

:?.  Glue  is  x-:.ei  vitb  pu^tasb-ley,  which  causes  a  oopions  evolution  of 
animooia:  t>^  liquid  neutralized  with  sulphuric  acid;  evaponted; 
M^^vAnuxi  fri^m  the  sulphate  <'f  pC'tai^h.  which  crystallizes  out;  again 
e^A|vx^:cxi;  a::«i  tie  residue  exhausted  wiih  alaihol,  which  takes  np  tbe 
i:l\i\vv'..  toretlt-r  «:;L  a  sn^.ail  quantity  of  leucin.  As  leucin  di«dolve« 
in  alcvht'l  n^-uob  rj.  ro  readily  than  glycoool,  the  two  substances  are  easilj 
M^l^ratcd  — T.*  \  .ri^.-nT').-!:  :f  (-a«Hr  in  This  proo&4  than  in  (1)  because  no  knca 
i«  ^vr.^.■T  .v.\'*.  r..  .;*■''  V>  >j^r.  r.  fs^Kll  qBunnti  :  th^  ei}ix»col  thui  obtaincrd  al<o  fetTr* 
«  >  ....  .  ^/^.t.  -.  :«     :  k»r.  :  :  ..  L  .f  1.=  e  =:^t  l-e  o^oi  in?icad  of  puift>h-lej  (BouMin^aah). 

0,  y\  ;.r  .■.;:-. v>  .:  !.  ii-uric  acid  ipn*fared  by  Beo<(ch*s  pruce^),  i« 
ho^tod  :r.  ;i  r...>k.  .:  )  l::ri  cui-a<.:iy,  with  lb'  oz.  of  strong  hydnpchluric 
ar.d  \a\  ::  d:?^^  S;>.  :1  e  b-.-a:  ibt-n  CMCtinued  half  an  hour  longer;  the 
liq»,v^r  u.  «:  tvi  «::..  ^5:c:.  w:.:cL  '.Lrvws  duwn  heavy  oily  drop6  of  fiued 
lHMis»:oao:d,  r..:criv:.  «:o-  >-5ii.ieLiy  couled,  to  separate  the  benivic 
aoid.  XV  :■.•/:.  ;  ..>  ::..:-.  :.  r  :":.■.  :ii.'?:  }«irt  cry  stall. aed  out;  the  benauic  acid 
\\.,>..cd  « :,h  «*:-.:  ,*>  ...  *  .:  ^^  li-e  water  thereby  ac4nires  a  sour  ta^le;lbe 
t;h:;4U*  o»:.:,i  '..•.\j  ::yvl:w:.^  rate  y-i  clyci»cul,  to/e;ether  with  hydrucLiorii' 
:nu i  K'  -.:.«>. i'  ;-« i . .; .  o ^  ^ } v  ra :  e\l  i: eariy  to  dryness  i n  an  oi »en  bufei  n  on  tlie 
w .»;*•.  \y%A\.  w  c\jh1  ;:.v  frix*  ioids;  water  then  added;  the  solution  aguin 
f\n|v>:^»;od.  :4'..d  r:;o>e  vivrai;«.ns  ivjx^ated  till  the  residue  consists  d 
|MUv  b\dT\vl;'.»r^:o  ^f  azlyvN-o^I.  This  ^alt  mixed  with  aqueous  ammunia 
MilUoont  10  pr^Mu^v  .^:i  alkaliue  Traction,  then  mixed  with  abtfolate 
aK^»bol,  .lud  .M*t  *s:do  for  >k  me  t:n.e,  dtjK^its  nearly  all  the  glyci«ul  a*  * 
ci>Nijilliito  )H'wdor.  wL.'.o  sail-amr.;i«D:ac.  together  with  a  trace  of  beiixuir 
Koiil,  iviu:uu>  in  solution.  The  orvsiaJiiiie  }»owder  is  washed  on  the  lilur 
w  ith  ab^ohito  aKnI'^s.  till  iLe  l.^u.d  wiiich  runs  off  no  longer  prod  uce^t 
liiibidiiy  lu  .1  >il\or-.M»lut;^»;i    tUvrM^rd*. 

1.  (ilvivoo!  IS  hkox*iM^  obtained  by  l-viliog  cholic  acid  with  liydru- 
rlilono  uohl  or  ;iqiuv«>  alkali*  ^Siroiker). 

rr.  yt  ft  ,<  Crv>t;i!!" ro5  nu»ro  readily  than  common  »ugur,  in  Lard, 
oolnm lcH.<«.  «;;»:r»*j:iUod  t;tlMO>.  wh.ch  crackle  between  the  teeth  (Bmei'ii- 
liiil).        l.jiif;t«   prisms  aud   rhomlK>hedrons    (Mulder).      The  saturati'd 


GLYCOCOL, 
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eolutinn  in  water  or  weak  spirit  yieMs  by  epontan^^na  evaporation, 
crystals  of  the  oblique  prismatic  .system  (Horsford).  Melts  more  easily 
tban  Cfliiiinon  su^ar.  About  aa  sweet  as  gnifw-eugar  (Bracounot); 
inoilorous  ami  very  ewcot  (Mulder);  lesa  sweet  than  comitioii  «ngar 
(Horsford);  slightly  sweet  and  leaves  an  unpleasant  after-taste.  {Boua- 
eio^mult),  Neutral  to  vegetable  colours  (Mulder,  Horsford),  11  Per- 
fectly |>ure  ^lycocol,  free  from  hydrocliloric  acid,  reddena  litmus-paper 
distinctly  (Dt's.^aignes,  Aiuh  Pkai^i.  82,  237).  ^,  —  Permanent  in  the  air 
(Mulder).  When  lieated  with  strong  potash^  it  exhibits  a  magnificent 
fire- red  colour,  wlilch  drsapi^earK  on  continuing  the  heat.  Even  in  small 
quantity,  it  prevents  the  precipitation  of  aqueous  sulphate  of  copper  by 
potash,  a  blue  mixture  being  in  fact  produced;  a  boiling  aqueoua  solution 
of  gly cocol  also  dissolves  oxide  of  copper,  forming  a  blue  solution,  and 
yields  needles  on  cooling  (Horsford). 


4  C 

N 

5  H 
4  O 


Cryntatlhed, 
'  ..     24  32^00 

U     .      I8fi7 

5    ...       tJ-6; 

32    ..      i'lm 


Boussiingault. 
«t  120*. 
33"85 
2t*00 
isli 
.39  n 


Mulder. 


Laurent.     Horsford. 


earlier, 
34-18 
19-34 

39  4y 


later, 
3211 
18-73 
G85 
42-31 


32^0 
18-95 

42-29 


31-98 

1879 

G-87 

4i!*36 


C^NIHO-*       75  ,,..  100-00  ...,  100-00 


100*00 


100  00  .,..   100  00  -..,   100  00 


Mulder  supposes  that  the  first  sample  of  glycocol  which  lie  analyzed 
and  from  which  ho  tleduced  the  formula  CN^H^O't  waa  contaminated  with 
leuein;  the  siune  was  perh  ps  the  case  with  Boussingault's  glycocolj 
which  gave  die  formula  C^'N*1P'0**.  GerJiardt  (J'ncls,  2,  -ul)  first 
euggesti-d  the  fonnula  C>NH*0*,  wbkh  was  soon  afterwardis  confirmed  by 
tbe  invej^tigations  of  Dcwsaignes  upon  bijipuiic  acid,  ami  subsequently  by 
ibe  analyses  of  Laurent,  Mulder  and  Horsford.  Mulder  however  doubles 
tlic  furuiulii,  making  it  C^N^IP^'U*.  Horsfurd  likewii^e  distinguishea  a 
hypotbetical  anhydrous  glycocol  =  C*KH*0^  which  witli  HO  forma  crya- 
tallized  glycocol.  According  to  the  nidical  theory,  this  supposition  is  so  far 
well  founded  thmt  1  At.  H.  in  glycoctd  is  replaceable  by  I  At.  of  a  metal. 

The  rational  formula  C*AdH\0*  ia  improbable  for  this  reason:  that 
glycoc^d  gives  ofl' ammonia  only  when  boiled  with  ver^"  strong  alkalis, 
and  that,  if  it  contains  40  outside  the  nueleue,  it  should  possess  more 
decided  acid  projiertits.  On  the  other  hand,  its  acid  nature  is  in  accord- 
ance with  the  fact  that  it  ia  cap-ible  of  combining  with  metallic  oxides, 
tbe  reaction  being  attendc<l  with  foniintion  of  1  At.  water;  and  that  in 
combination  with  1  At.  of  another  acid,  it  forms  a  conjugated  acid  whtch 
accafi.ing  to  Gerhardt's  law  p.  222)  saturales  1  At.  of  a  base.  Accord- 
ing to  this  view,  glycocol  is  acetic  acid  C*H*0*  in  which  1  At*  H  is 
rt  placed  hy  I  Ad.  —  Gerhard t  accordingly  regards  glycocol  as  the  amide 
of  a  biha.'^iic  acid   =C41*0*: 

C4l^tK'  ^  NH"  ^  Cm^NO*   f  2HOj 

just  as  oxamicacid  isproiluced  from  oxalic  arid  : 

cmny  ^  nh«  ^  c^nhh/^  +  2H(». 

Deemnpomliom,  I.  The  crystals  freed  from  adhering  moisture  by 
drying  in  vacuo  iit  ordinary  temiK^rutnreSj  do  not  undergo  any  further 
diminution  in  weight  at  13<i^  (Bou^^singault),  or  even  at  150^  (Horsford). 
By  dry  distillation  they  yield  an  aninioniacal  distillate  and  a  snjall  quan- 
tity jf  white  sublimate  (Hraconnot^).     At  ITW"  they  begin  t<i  uiqU,  \,Wv\ 


L 
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irarixMi:  Aif]DOG£?f-xi;cLi^L&  t  Adw. 


9i  pnMtaels  bftriii^  an  empyreumatic  i 
r,  a^  VmT9  m  mmm  of  tandied  cbirooal  (Mulder).  —  At  170  ,  tk 
firii  IHIB  IvavmM  tbo  lonr  part  uid  gire  off  gas,  whilst  the  amr  J 
laiojvldbn^gmiii  an  cooling;  ut  lyo"^,  partial  '•?*r^>^Mi'f:itioof 
(B wiMdV  —  2L  Wb^ii  aa  aqaeoad  solution  I  it 

•■  ^»i»  ^J  •  F>««  *»^  bladder,  one  puUr  wire  uf  a 

aiV  Wigty  ^ppe4  iaio  the  aoluiion,  and   the  utber  luU)  tiw 
r.  fM  k  Cftslfwl  ai  botk  |iolo8»  the  liquid  niaod  the  ne^tivo] 
•ftiJlM^  fiautioBj  aad  that  around  the  positive  pole  an! 
kttf*  tnm  fofliiiii  af  ammonia  and  famaric  acid  for  ] 
lek  aod.]  (Hoisfbid).  ^ 

S.  bi  a  JitTM  of  cyocisd  gms,  the  erjvtala  immediately  |^ir 

iana  w^M,  aWare  conTerted  into  a  brown  ntiul 

i  kvowB,  atnmglj  acid  solution,  deposits  1 

)  whkkhmwm  aoi  boea  farther  examined.  —  The i 

bjbnMaioe  and  by  iodine  (Mutdor). —  1 

L  of  gimeol  w»idly  abeorba  cbloriae  p^  milk 

-*    ui  afti»  l&tee  days'  passage  of  the  nu,  ii 

iaiag  a  pwwlkr  add;  but  eTen  after  toe  ji 

il  isr  a  veek,  a  portion  of  the  rlrcoeol 

ri  (Honlbfd). 


Ta  ateia  Aa  haijta^aait  of  tUs  paea^Mrr  ircid^  the  eynip  ia  dil 
li>fc a«Bril  yiitj  of  water;  aeatialind  with  ammonia;  precipif 
bj  thhtiia  aff  lafioi;  aad  Ika  fampHaia  waahed  a  little  with  m 
wmi  4mik  ■fcii*fcy  ite  aaMHity  n  water  ia  greatly  dimtnii 
TW  adil  l4«i  •btiifi  iaftat  liasa  attnigee,  and  conUtna  51  65 
JMi  l^«€s  t^MB,  atti  STMO;  il  is  therefore  BaO^CHH)*. 

C  NitrW  acU  boOai  l»r  asaw  ^mt  with  glyeoool  converta  it  into  Uw 
aacdfiM'  acal  abaiw  ■ualiiaail,  mA  at  chlorine  does.  So  Ukewtae  im 
ImlfroeMitie  aail.  ^^»  H  ii  MM  for  a  long  time  with  gljcocol  aai 
^Uaiaaa  af  yilaA  aiM  fct^aatly  ia  amall  qoantitiea.  The  «unea 
alia  HP*i!ei4  by  li»  mtSm  aC  parMaganate  of  potash  (Horsfbid).  ^ 
^  Oil  ^^  ^ilml  IhAiai  |iycpaal  when  heated  with  it  (Mulder).  — 
Ivaaeol  n  cfihue  salphoric  acid  ia  evaporated  ta  a 
Iba  lauiiii  iSiMnrrnd  ia  Triirr.  tbi  Ki^TiHipitn  evaponUad^  &e.  ^, 
aiHa  Withmrly  aali£iaB  u  rhombie  priaina,  which  aft 
tha  m^i  baia  a  aoar  taate^  ^n^i  fi^^  off  animonia  «id 
ImM  wick  aleabol  and  mUrerized ;  their  aolotioa 
^  _  af  bM»M  aad  bMyoride  of  platinum.  —  Theie 
irt:  F«-  C,  USX  X,  5'4f  H,  25  35  O  and  41-85  SO*; 
JMf  ai^  lliiwlaiaw50N»H'V;lSO»=NHK),SO»,HO^eNH»0*,SO».ii; 
gSSblli  lif  lOTniVii  uttiiTJ  with  aalphale  of  gtjooco).  Henee  ]  At 
jIi^^I  Btabayv  yialJb  1  Au  aiuaeaa«  which  goea  to  form  the  doMn 
SkwIiiirfaMim  [hM«]  mU  ta  at  tke  auaa  tine  set  free.  *-  Whn 
•ly^oeol  la  baaiad  tm  wrafil  boafs  with  <&lata  aalpharic  arid,  the  water 
S^  ttfdaeaa  aa  it  etafocatea.  tha  freater  part  of  V  rie  acid 

Ih^lMSlatad  by  odJa  of  I«i4  »<l  ^  r,  — thi 

lltiala«oii«iiiUala4  tot  by  aTapytatioa.  tbw  orar  oil  <rf  vitnal^yMdi 
b«aaafy  fhoaibabeilnMai.  whkk  •»  ipv»fiy  «*•««  «  «>M  nt^t 
iBanlnHU  in  alcohol  aad  ct^er ,  ffiva  off  auioa»  whea  trrau^l  witfc 
u  aad*  i<i  ^  «*»<*  ^  caacaatrateJ  aetatsoa,  iBcai  with  nitrate  d 
a  iiiweipitelt  naalable  la  aaliia  acid;  with  dilarida  of  calctaai*  ai 
la  of  aaiMoak.  a  cajrHaltim.piacipitate  ;  aad  with  ehlonda  of 
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pn  a  precipifcate  soluble  ie  hydroclilorio  acid,  wbereaa  the  aalt,  after 
with  hydrate  of  potagh  and  supcr.saturation  with  hydrochloric 
aeiVT^  throwa  down  sulphuto  of  harytat  from  chloride  of  barium.  The 
crystaJa  of  this  salt,  which  must  contatD  a  conjugated  jgulpliuric  acid, 
coutain  1486  p-c.  C,  15  28  N,  and  5'82  H  (Horsford),  [As  the  other 
con^tituenU  of  ihis  salt  were  ni>t  detfraiiiied^  Ilorsf'  rd*s  sujipo&ition  that  it  is  NH^O, 
C'^ll-0»  SO*,  16  certainly  tath^r  presumptuou!^ ;  morecTe/  he  docg  not  appear  to  have 
cotivinced  himself  that  the  sak  was  free  from  baryta.] 

G.  From  solution  of  mercuroua  nitrate,  glycocol  throws  down  metallic 
mercury, 

7.  Very  strong  potash  heated  with  glycocol^  eTolves  ammoniacftl  gBS, 
and  producca  a  aplemlid  fire-red  colour  which  aiiba€(|uently  di?<appears. 
Hydrochloric  acid  added  to  the  soliditiod  maaa  eliminates  hydrocyanic 
acid,  and  oxalic  acid  appears  in  the  liquid  (Horsford)»  [The  equation  given 
by  Horsfond  far  this  r^iiction  asstimes  the  evolution  of  carhfiivic  oxide,  mi  effect  not  yet 
Bclualty  ohserred ;  ought  uot  formiate  of  potash  to  be  produced  ?  perhaps  according  to 
the  following  efiuation : 

2C^NIi50^  +  4K0  =  NH3  +  C-NK  +  C^HKO*   *   C^K-a**  +  OH]. 

The  ^ery  colour  is  also  produced  when  glycocol  ia  heated  with  hydrate  of 
baryta  or  oxide  of  lead.  Dilute  potash  and  baryta  water  do  not  efire  off 
ammonia  when  heated  witli  glycocol  (Hor^ford), 

Snlpliuretted  hydrogen  exerts  no  decompoaing  action  on  an  aquoous 
solution  of  glyoucol,  even  after  a  long  time.  Glycocol  dissolved  in 
aqueous  pentasulphide  of  potasahim,  and  mixed  with  alcvihol,  yields  on 
evaporation  a  syrup,  and  afterwards  a  cryatalline  masa,  not  yet  examined. 
(Horaford),  —  A  aolution  of  tjlycocol  is  not  tlirowu  into  a  atate  of  fermen- 
tation by  yeast  (Braconnot).  iT  According  to  Buchner,  however, 
(Ann.  Pharm.  7S,  20'3),  glycocol  under  the  influence  of  a  ferment  and  in 
presence  of  an  alkali,  gives  off  a  considerable  tpiantity  of  carbonate  of 
ajnmonia,  and  is  resolved  into  a  number  of  products  of  simpler  oon- 
stitution.    H 


CombinatioTU.  —  Glycocol  diasolvea  in  water*  but  not  in  much  greater 
qnantity  that)  sugar  of  milk,  and  separates  in  crusts  even  duHug  the 
evaporation  of  the  solution  (Braconnot).  It  dissolves  in  4  •*  pts.  of  cold 
water  (Mulder);  in  43  (Horaford). 

Sulphomcchark  Ackij  or  MonomilphfiU  of  OlycocoL  —  The  eohition  of 
75  pts,  (I  At.)  glycocol  in  49  pts,  (1  At,)  oil  of  vitriol  [and  water?] 
CTystalti^es  to  the  last  drop,  in  thick,  highly  lustroua  prisma,  from  which 
the  glycocol  may  bo  recovered  by  the  action  of  carbonate  of  lime  or 
carbonate  of  lead.  (Dessaignea.)  —  When  glycocol  is  dissolved  in  hot 
alcohol,  sulphuric  acid  added  by  drops  to  the  solution  when  cold,  and  the 
mixture  aet  aside  for  afewdaysjcrystala  (a)  are  obtained,  =C*XH*0\SO', 
sometimes  in  long  slender  pris^ms  with  right  terminal  faces,  sornetiraea  in 
tables  having  a  strong  lustre.  The  crystals  have  a  sour  taste;  are  per* 
manent  in  the  air;  do  not  lose  weight  at  100";  dissolve  in  water  and  in 
warm  aqueous  alcohol,  but  not  in  absolute  alcohol  or  in  ether  ^^  Proceed- 
ing in  the  same  manner,  with  the  exception  of  heating  to  the  boiling 
point  after  the  addition  of  sulphuric  acid,  the  crystals  h  ^  C*NH*0\SO 
are  eometimea  obtained  in  a  form  resembling  that  of  common  sidphate  of 
copper  (Horsford). 
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4C  .  24  ^  »•«  »-41 

N             —   14  >.  Ur21 13-M 

4  U    _  _             _.  4  _  3-77 *-56 

SO               24  —  a-64  Jl-01 

>* »»  - .    _  4*  .  37-73  37-97 

lOS     _  100-«0 100-00 

Orptimigk.  HorafenL 

4  C              _ ._        .24  20^7 

N                                U  .     1217     12-37 

:  K                         ..       i  4-35 

4  O                                32  _-.     27«3 

^-J                              40  _     34-7i 

115     ...  100*00 
TSf  itrx?  \^i=:-«T  ci  i«dr.i$ea  obca-nrd  in  m  renders  the  aiiely»is  d<mbCliil. 

Horsford  likewise  obtained  the  two  following  ImsIc  compoonds: 
/>fcjT*V«ij:f  ■  •'  '.;/rr.-r>/.  —  The  crrstmlB  oontaiu  25-70  per  cent  of  C 
and  «  vlH.  a=u"  therefore  consist  of  2C*NH*0*;50». 

>f^-v« >.:«.-  ^V'/^iai^  o'*  Glkrcofoi.  —  «.  The  crystals  contain  27*74  p.c 
*c:rh=r<'  acio.  arl  therefore  consist  of  2C*NH»0*,  C*NH*0»,2SO».- 
dL  A  mixture  <i  the  s<^lutioc«  of  a  and  7  yields  crystals,  containing  25*65 
JVC  ^u:f  hire  acil  acd  therefore  =2C*NH*0«,iS0»,H0. —  7.  A  sulutiun 
of  jIt«>  cvl  in  veak  spirit*  mixed  with  snlphmic  acid  even  in  lar^e  excen, 
de|xC^.t^  in  the  cv  ur^  of  24  hoars,  long  rectangular  prisms  which  are  acid 
and  pen;.az:eci  iu  the  air  vHur^foni). 

0-|  »'sifl  >  dneil  im  rtcmo.  Honford. 

:.C                         .              72  22-29  22-58 

5  N                              . ..       42  ....  1300  13-31 

1:  H                                      17  ....  5-26  5-62 

14  0                                     112  ...  34-69  3403 

J  ^^.V SO  ..  24-76  24*46 

' 

3C*NHH>/2SO*.2HO    .     323  10000    10000 

//i.iV\i-.l4\r>A2iY-^:r.c  AciJ.  or  MonO'hjfdrocklcrate  of  Giyeoooi.— 
When  hiij^urlc  aoM  is  Wileti  for  half  an  hoar  with  hydrochloric  acid, 
the  li4uid  Kfi  lo  it«^lf  till  ihe  benzoic  acid  has  separated  hj  cooling,  an«l 
the  mother  li4iior  dtxanted  and  evaporated,  long  prisms  are  obtained 
fn»m  whioh  ibo  dycocol  may  U  separated  by  carbonate  of  lead.  ([>«• 
>aicnt.<V  The  iKo'iher-li4uor  eva|oniteil  to  a  eymp  and  cooled,  depoeita 
Ion*:  tlac  pr:>iiis.  w  hioh,  whin  wa^hed  with  alcohol  after  the  mother-liqaor 
hiu  Ken  lUoanti^K  are  iraus]^rt.nt  and  strongly  lu^troas;  they  have i 
Mur  anil  >rj:htlv  a^ciingvui  ta^^te;  are  not  changed  by  keeping  them  OTcr 
oil  of  \iiiiol;  ilil  tiue>t'e  ^lowly  in  the  air;  and  dissolve  readily  in  water 
and  IivtlralCil  aKv  lu  1.  tut  >|»arir2:ly  in  absolute  alcohol  (Horsford). 

O  ti^tiiU  drud  orcT  oU  ufritriol.  Horsford. 

4  (•  .     24  0     ....     21-54  21-20 

N      140     ....     12-57  12  57 

0  II     60     ....       5-39  5-95 

40  32  0     ....     28-72  28-34 

U    35-4     ...     31-78  31-94 

(.♦NirOMRI..,.     111*4     . ...  lOOOO     100-00 
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According  to  Horsford,  there  are  certain  haste  compounds  to  be  Dot  iced 
under  tbjs  head  also, 

Di'h^dn^cJtioratt  of  Ofyc^col,  —  «.  With  eomparalively  little  water.  — 
When  hydrochloric  acid  m  added  to  ii  concentrated  aqueous  solution  of 
glycoeol,  and  then  a  c|uantitj  of  iilcohol  sufficient  to  produce  a  slight 
turbidity,  crystals  arc  formed  which  increaae  if  alcohol  be  repeatedly 
dropped  into  the  liquiil ;  larger  crystals  n»ay  be  obtained  by  slow  evapo- 
ration  over  oil  of  vitriol  ^ — Rhombic  prismsj  t«  tft'  — 87'^;  of  acid  and 
sweet  taste;  permanent  in  the  air. 

ft.  With  laore  water.  —  Obtained  by  dieaolving  glycocol  in  aqueous 
hydrochloric  acid  —  which  need  not  be  used  in  exactly  equivalent  pro- 
portion— and  leaving  the  solution  to  crystallize  (Horsford). 


8C   ..... 

2  N  »..^ 

Oytiatt 

a. 

48*0     . 
28-0     . 
lO'O     . 
56-0 
:i5"4     . 

.      27-06     „. 
15-78     ,„ 

31-57     ... 

..     1996      ., 

Hortford. 

27-59 

,..  .     15-37 

10  H  

5-52 

7  0 

CI   ...., 

.,,..,«,fi*« 

•— 

31-94 

.    .     19-58 

8  C   

+  C*NH*0>,HC1 

Cr^Mtah 

177-4      . 

480     . 
2S0     , 
11  0 
64.0 
3.^*4     . 

..   100-00     ... 

,.     2575     .„ 
.,     15-02 

3-90     ... 
...     34-31 
-     18*99     , 

11)0  00 

Horeford. 
2fi*08 

2  N   

il  H   _... 

602 

8  0   .„, 

CI  . . , 

' '■' 

1347 

2aNH*0*HCl 

186-4     . 

,„  100-00 

S^iquihask  Hi^drochlorate  o/  Glgeocol,  —  n.  With  comparatively  little 
water.  —  1.  An  aqueous  solution  of  glycocol  is  mixed  with  excess  of 
hydrochloric  acid,  and  the  liquid  set  aside  to  crystallize.  —  2.  Hydrochloric 
acid  gas  is  passed  to  saturation  over  hcatetl  glycocol.  The  compound 
melte  between  150*^  and  170",  giving  off  water,  and  generally  assuming  a 
greenish  colour  due  to  partial  decomposition.  The  crystals  obtained  by 
(1)  contain  25'43  p.c.  chlorine,  and  the  mass  (2)  contains  25'72  p.c»;  both 
are  therefore  =  2C*NH*0^C*NH^0^HC1. 

fi.  With  vwre  water.  —  Formed  in  some  cases  by  the  same  two  pro- 
cesBee  as  a;  the  crystals  contain  24 -Si),  and  the  fused  mass  obtained  by 
lie&tingthe  glycocol  in  hydrocblonc  acid  gas,  contains 24*23  p.c.  CI.  Both 
are  therefore  =  C*l\H*0^2C*NH*O^HCl  {Hor-jford). 

According  to  Mulder,  glycocol  dried  at  100^  absorbs  no  hydrochloric 
acid  gas  in  the  cold. 

Nitrosaccharic  Acid^  or  Xiiraie  of  Glifcoml,  —  Glycocol  dissolves 
without  efi'erveBCcnce  or  decomposition  of  any  kind,  in  dilute  nitric  acid 
either  cold  or  warm;  and  by  careful  evaporation  and  cooling,  a  crystalline 
mass  is  obtained  amounting  to  much  more  than  the  glycocol  nscd;  it 
must  be  pressed  between  paper  and  recrystallizcd  from  water  (Bracon* 
not.)  —  Transparent,  colourles.-ij  flattened,  faintly  striated  prisms,  like 
those  of  Glauber's  8jilt>  and  having  an  acid,  slightly  sweetish  taste 
(Braconnot).  —  In  most  cases,  large,  transparent,  rhombic  crystals  are 
obtained;  but  sometimes  the  aqueous  solution,  when  left  to  cool  quietly, 
does  not  crystallize  spontaneously,  but  on  agitation,  solidifies  instantly  to 
A  nui^  of  needle-shaped  crystals  (Mulder).  ^  A  solution  of  glycocrd  la 
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iutr:<r  »c>!.  erir<.ni»3  orer  <-xl  of  riuiol,  msmtdmeB  jields  lirge  Ublea 
penL3.:.rz.i  :=  lif-  ?::r.  ar^  Wknginr  to  tke  (4>liqne  prisnutic  srstem, 
scmeax*.  e^eciillr  if  tl:«  liqcid  has  leen  heated,  needles  (Horsford). 

tewprftrmrm.  Bownsnlt.  If  vUer.  Honibrd. 


4C     __ 

24     - 

i:-s5   _ 

_    ir-32   . 

18-33     .... 

....     17-49 

2N 

-           2*     _ 

-     2*^     _ 

—   a«o   . 

....     20-51 

6H     .. 

o 

4-S5       . 

-       4S3     . 

4-31     .... 

....      4-70 

10  O 

?s> 

.     57-9: 

5:-«5 

...- 

b7'69 

ONffO^.HCNO^    135  iOO-OO  lOOiW  _ 

Tke  crynals  dried  at  oribarj  tempentnres  in  tbcoo  give  off  4  5  p.c. 
vater  when  heAie^i  to  1 10=  in  a  current  of  air  (Boosdingmiilt).  [6*52  p.f. 
would  be  1  At.  water].  Heated  to  120  with  mn  excess  of  fixed  bue, 
they  give  off  -3  64  p.c.':  a:  l5o  .  thej  lo^  3  13  |i.c  more;  and  at  170^ 
6  o6  p.c  more :  on  the  whole,  therefore,  1303  p.c.  =  2  At.  water 
(McMer.) 

Nitiv'«acrhar3c  acid  sweiU  np  etionglj  when  hemted,  and  detonatsf 
slighilv.  sivinj  off  a  pusgeot  vapour  ( Braconnot).  It  dissolTes  in  water, 
Kut  not  :n  aloT'hoI.  Eot  even  when  the  alcohol  is  very  dilute  and  at  i 
boiling  heat.  The  salts  of  nitrusaccbaric  acid  deflagrate  on  red-hot  eoal« 
like  nitr?. 

^  Bisic  .Vi/rav  r/  Gi^coocJ.  —  When  2  At.  glycocol  aie  dissolred 
in  I  At.  dilute  citric  acid,  and  the  liquid  eTaporated,  a  viscid  lesidoe  if 
left,  which  slowly  changes  to  a  crystalline  mass  resembling  nitrate  of 
urea,  i  he  crvsiols  dr:e«i  orer  oil  of  ritriol,  contain  28*05  p.c  NO*,H0; 
airreeini:  wiih  the  formula  •:C*NH*0*.HO.XO».  (Dessaignes,  A'.  Ann. 
Ckim.  Puis.  34.  143:  Ah-i.  FhAirm.  82.  236.)     T 

Dry  $Itl-vw>;  tiv^>  :;o:  ibsL-rb  Amm'^MStml  pat.  but  dissolves  in  aqaeoas  unmonis. 

G/iO'-o:-?  mVA  P:'t<u.\.  —  A  solution  of  glycocol  in  dilute  potash, 
•vapi^rated  to  a  syrisp  over  the  water-bath,  yields  very  deliquescent 
neodlos,  which  must  be  cjuickly  washed  with  alcohoL  Their  alcoholic 
st^lution  has  a  stnm^  alkaline  reaction. 

Giyy-cci  frith  ChlcnJf  c/  Pc^iistiym.  —  The  aqueous  solution  of 
glycocol  and  chloride  of  potassium,  evaporated  over  oil  of  vitriol  to  a 
stjito  of  hiirh  o^'ucem ration.  l*ecomes  filled  with  delicate  needles,  which 
quickly  K^ci^nie  moist  in  the  air.  and  contain  16*58  p.c.  C;  hence  their 
fonnufa  is  ONHH.V.KC1  ^HorsfordV 

Sfifp?uy9Kicc.harat^  o*  Po.'tiAA.  —  When  alcohol  is  added  to  an  aqueous 
mixture  of  glvciKol  and  bisulphate  of  potash,  this  salt  is  precipitated  in 
transluctMit  pnsms.  which,  after  drving  over  oil  of  vitriol,  contain  30*94 
p.c  sulphuric  acid,  and  are  therefoVe  KO,2C*NH*0»,2SO»    (Horsford). 

XttroMicch*ir%iU  of  Potash.  —  Obtained  by  neutralizing  nitrosacchjiric 
acid  with  |Htta$h  ( Braconnot ^.  or  by  mixing  an  aqueous  solution  of 
glyoowl  and  nitre  with  alct^hol  (Horsford).  Needles  which  taste  like 
nitre.  Imve  a  faintly  sweet  after-taste,  and  deflagrate  on  growing  coak 
like  nitro  (Braconnot).  —  Braconnot  likewise  dUtinguisbet  mn  add  nJt,  vhkii 
aUo  cn-stallitcs  in  ncfdlrs. 


r 

KG  , . 

4  C  ..... 

GLYCOtOL-COM  POUNDS. 

Dried. 

47-2    ....     28-23     . 

240     ...     14-35     . 

Bousaingault, 
27-83 

U'24 

2  N 

^.,.,     28-0     ....     16-75     . 

.......     16-61 

4  H 

g  0 

.. 4*0     ....       239     . 

.,,. 64-0     . ,.     38-28     . 

2-50 

38*82 

C<NH*KO<;N0»...,  167'2     ....   lOO'OO 

100*00 
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Gli/cocol  with  Chhride  of  Sodium.' — ^  Crystallizes  after  some  lime  from 
a  concentrated  aqueou."?  aoliitioti  of  ^lycocol  and  common  salt  which  has 
been  mixetl  with  ahsoluto  alcohol  (Horsford). 

Glycocol  with  Baryta.  —  When  gljcocol  is  triturated  with  hydrate  of 
baryta,  a  semi  fluid  tnaaa  ie  obtained,  which,  on  heing  mixed  with  water 
and  Jeft  at  rest,  yields  after  a  while  crystals  of  this  con jpo and  (Horsford). 

Glycocol  tviih  Chlmide  of  Barhim.  —  A  solution  of  1  At.  chloride  of 
barium  and  1  Atvglycocol  in  hot  water,  yields  rhonihic  priams  on  cooling, 
and  flat  needles  by  precipitation  with  alcohul.  The  salt  i»  hitter^  neutral 
and  pi^nnanent  in  the  air;  eotitajns  ij534  p.c.  chlorido  of  harium,  so  that 
its  formola  is  BaCl,C*NH*OSHO  (Horsford). 

Nitrosaccharate  of  Baryta.  —  138  pts.  (1  At.)  of  nitroaaccharlc  acid 
dried  in  vacuo,  supersaturated  with  baryta- water^  and  then  freed  from 
excels  of  baryta  by  carbonic  acid  and  boiling,  retain  102  pts.  (nearly 
1^  At.)  of  baryta  in  combination  (Mulder). 

IT  Qlycocol  with  Lime,  —  Glycocol  boiled  for  some  time  with  carbonate 
of  lime  dissolves  a  conaiderable  quantity  of  lime  (Dessaignes).     IT 

NitromceJmrat^^  of  Lime.  —  Aqueous  nitrosaceharic  acid  saturated 
with  carbonate  of  lime,  yields  on  evaporation  nee  die- shaped  crystals, 
which  are  permanent  in  the  air,  sparingly  soluble  in  water,  and  when 
thrown  on  red-hot  coalsj  first  melt  in  their  water  of  cryetallization,  and 
then  deflagrate  like  nitre  (Braconnot), 

Xitrosacch  a  rate  of  Magnesia .  —  Un  c  rystal  1  i  zabl  e,  del  i  q  u  eece  n  t ;  when 
thrown  on  red-liot  coals,  it  intumebcea  strongly,  detonates  slightly,  and 
leaves  a  brown,  arborescent,  tumefied  residue  (Braconnot). 

Glycocol  with  Chrontak  of  Fata sh  ? —  An  aqueous  eolution  of  glycocol 
and  biuhroniate  of  potash,  mixed  with  absolute  alcohol,  soon  yields 
crystals,  which  even  when  left  in  the  liquid,  decompose  in  a  few  days, 
with  separation  of  carbon  (Horsford). 

IT  Glycocol  wil/i  Zinc-oxide,  —  Zinc-ox ido  dissolves  readily  in  a  hot 
solution  of  glycocol,  and  the  liquid  on  cooling,  yields  laminar  crystals 
having  a  silky  lustre.  The  crystals  dried  in  the  air  contain  3;r75  p.c. 
zinc-oxide;  the  formula  C*NH*0*,ZnO  requires  35*07  p  o,  (Dcssaignes).  % 

NUrosacckarate  of  Zinc,  — Zinc  dissolves  in  nitrosaccharic  acid  with 
evolution  of  hydrogen,  and  forms  a  cryatallimble  salt  (Braconnot), 

%  Glycocol  with  Cadmic  Oxide.  —  Cadmic  oxide  forms  with  glycocol 
a  compound  very  much  like  that  which  glycocol  forms  with  zinc-oxide, 
and  containing*  4582  p.c.  CdO;  the  formula  C*NH*0*,CdO  requires 
45*94  p.c,   (Dessaignes),     H 
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Glymcol  wUk  ProtoM&nde  ^Tm CiyBtelliMS  froin  %  nixtnie  of 

tbe  aturmted  aqaeous  solations  of  gljooeol  mod  protochloride  of  tin 
(Honfonl). 

Glycoeol  in£&  Ltad-orid^.  —  Gljcocol  mixed  with  ezeem  of  protoxide 
of  lead,  and  thoroozlilj  dried  bj  heaugires  off  12*5  p.c.  water  (M alder). 
[12  p.c.  =  1  At.].  When  protoxide  of  lead  is  boiled  with  aqaeou 
glTcocol.  and  the  s>:>lntion  filtered  and  eraporated  oat  of  contact  of  lir, 
ooiourIeK  needlee  are  obtained,  which,  after  drying  at  120'^,  gire  off  no 
more  water  at  130'.  bat  are  decomposed  by  carbonic  acid  (Booasingaiilt). 
They  effloresce  in  racno  (M older).  Their  solution  has  an  alkaline 
reaction  v^*<^^i°^Alt'-  When  the  filtrate  obtained  after  boiling 
aqneons  gljci^ol  with  lead-oxide  is  mixed  with  alcohol  till  it  hef^w  to 
be  tnrbid.  prisms  an?  sradadlj  formed  resembling  cyanide  of  mercofj, 
and  increasing  on  frp^^aent  addition  uf  alcohol  (Horaford). 

ix  120*.  Mold,  fc  Bdlot.  BouHingaiilt. 

PrO                         112  62-92  64-9;<     I54-90 

4  C                            21  ..     l:i4S  13-49    13-:f9 

X 14  ..        7-87  7-7« 

4  H  .                              4  .  ..       2  2i  2-13     2iM 

3  0                               24  13-4S  11-99 

OXllTftO*  .     17?     ...    100-00     100-00 


Cr^^sU  tir^rieJ. 

Honford. 

PbO 112 

39-90     .. 

57-60 

4  C 24     . 

12-83     .. 

.....     12-07 

N  14     ., 

..       7-49     . 

. 

5  H          5    . 

...      2-67    .. 

210 

4  O 32     . 

..     17-11 

C\NH«PbO-HO       .         1S7     . 

..  100-00 

yi:i\'4kux}tKir.i!^  y  LdfL  —  Obtained  bj  dissolring  lead-oxide  in 
nitr\>^ct*haric  aoi-i  lB^slooDDot^.  or  the  compoand  of  lead-oxide  aii>l 
glvotHvl  in  niirio  acid  iBi^ua^inpiulO.  —  The  compound  is  not  cr}**!*!- 
lixablo,  but  ^umni V :  it  is  permanent  in  the  air,  and  deflagrates  in  tlie  fire 
(BnioounotV  —  After  drvin?  at  130'.  it  conuins  43*92  p.c.  lead-oxide 
(MuKlor^.  and  is  therefore  PbO.C*XH*0*.XO». 

Inm  Whaves  with  nitr\>saccharic  acid  just  like  line  (Braconnot)* 
GlyciHvl  iini^an*  a  n\i-brown  colour  to  sesquichloride  of  iron  (Mulder). 

(r/ji^rsW  tcitli  Cupnc  (.l.u/^.  —  1.  Obtained  by  boiling  copric  oxide 
<HU)tinuousIv  with  a4noi>u5  j:lvcoci»r(Mu!der).  The  greenish  blue  filtrate, 
whon  iHvIi'O  after  sutHoiont  lioiling,  solidifies  to  a  crystalline  mass  (BOO0- 
Hinpiult):  it  becomos  filUni  with  delicate  needles  of  a  fine  blue  colour 
(llorsfortiv  —  2.  Hydnitod  cuprio  oxide  is  dissolved  in  aoueous  glycocoL 
iiiul  the  crystals  sojuiniicti  bv  addition  of  alcohol  (Horsford).  —  3.  Ai 
n(|Uoous  sttlutioii  of  cuprio  sulphate  and  glycocol  is  mixed,  first  with 
potash,   and    then   witli  aIo«>h«W.  which  when  sufficiently  concentrated, 

{»riH*ipitntes  the  coni}M'Und  completely  (HorsfonI).  The  crystals,  wbes 
leated  to  100  .  a«>ume  green  and  violet  tints,  and  give  off  8*04  pe. 
(1  At.)  water  (Ilorsfortl)."  They  give  off  water  at  120**,  and  afterwardi 
uo  niortO»elow  140  ^Boussiu^rault).  After  drying  at  100*,  they  give 
oir  an  udflitional  3  34  p.c.  water  at  140',  but  no  more  at  160°  (Mulder). 
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Anhydrous. 


CuO  40 

4C     24 

N  14 

4  H  4 

3  0   24 


Mulder. 

Boussingault. 

at  160°. 

at  140**. 

37-74     ... 

37-14     . 

37-60 

22-G4     ... 

22-83     . 

23-57 

13-21     ... 

13-92 

3-7;     ... 

3-86     . 

3-74 

22-64     ... 

21-17 

C^NH^CuO^ 106     ....  100-00     100-00 

Crystals  dried  in  vac,  at  ord.  temp.  Horsford. 

CuO    40     ....     34-78  33-89 

4  C 24     ....     20-87  21-10 

N    14     ....     1217  12-65 

5  H    5     ....       4-35     4-82 

4  O     32     ....     27-8;i     27-54 

C<NH^CuO<  +  HO    115     ....  100-00     10000 

Glycocol  heated  with  acetate  of  copper  completely  expels  the  acetic  acid  (Des- 
aaignetf). 

Cupric  Nitrosaccharate.  —  Cupric  oxide  yields  with  nitrosaccharic 
acid,  crystals  which  are  permanent  in  the  air  (Braconuot).  —  The  salt 
18  likewise  obtained  by  dissolving  the  compound  of  glycocol  and  cupric 
oxide  in  nitric  acid.  Azure-blue  needles,  which  turn  green,  and  give  off 
a  small  quantity  of  water  at  150°,  and  deflagrate  between  180"^  and  182'^ 
(Boussingault). 

Crystals  dried  in  vac,  at  ord.  temp. 
2  CuO 


4  C 

2N 

6H 

10  O 


.  temp. 

Bonssinga 

80     .... 

36-70    .... 

....    36-27 

24     .... 

11*01     .... 

....     11-04 

28     .... 

12-84     .... 

....     12-75 

6     .... 

2-75     .... 

....       2-89 

80     .... 

36-70     .... 

..     3705 

CuO  +  C<NH*CuO\NO*  +  2Aq   ....  218     ....  100-00     10000 

IT  Glycocol  xvV.h  Mercuric  Oxide.  —  A  gently  heated  solution  of 
glycocol  rapidly  dissolves  mercuric  oxide,  and  the  solution  on  cooling, 
yields  an  aggregate  of  crystals,  which  become  opaque  when  dry.  When 
the  aqueous  solution  of  this  compound  is  heated  to  the  boiling  point, 
carbonic  acid  is  evolved;  the  liquid  becomes  coloured;  mercury  is  reduced; 
and  a  number  of  decomposition-products  are  formed,  among  which  is 
formiate  of  ammonia  (Dessaignes,  Ann.  Fharm,  82,  285). 

Dried  in  vacuo.  Dessaignes. 

HgO 108     ....     59-02    58-98 

C^NH'O^ 75     ....     40-98     41C8 

HgO,C<NH*0*   ....     183     ....  10000    10006  H 

Glycocol  with  Silver-oxide.  —  Oxide  of  silver  dissolves  readily  in  hot 
aqueous  glycocol.  To  obtain  a  saturated  compound,  however,  the  two 
sabstances  must  be  digested  together  between  80°  and  100"  for  several 
hoars,  the  liquid  then  boiled  for  a  few  seconds,  and  filtered  hot:  the 
transparent  crystalline  grains  thereby  obtained  are  dried  at  110°  in  a 
current  of  dry  air  (Boussingault).  —  An  aqueous  solution  of  glycocol 
boiled  with  oxide  of  silver,  and  then  mixed  with  alcohol,  yields  nodular 
crystals,  which  blacken  when  exposed  to  light  (Horsford). 

VOL.    IX.  % 


2>S  rTHTLEM:  AMIDOGE^-XrCLCrS  C«AdH». 


Dngd  ^  1 1 'jr.  BooKi^alt.  Boajy-npnh  I. 

AzO...    .          _.     11*  _  €.Vr4  63-75 5130 

4C-    — 24  —  U-19 13-66     1713 

X      _          14  r-r;9 807 1013 

4  H    _      __ 4  _  2-20 2-21     2;4 

3  O  _         .  „  _           24  _.  13-H 12-31     15C8 

C*XH*A40*        _     1^2       .   li»i» 100-00     10000 

I:  :i*  i-.-f-:n«  f.:*.ir:c  :f  r> rrcc-l 'te  =c:  coxpletelT  satii rated  with  cside  of  liKcr, 
^j:^  ■=.'XzAT-\\.-j-.r  iii'ziz.'.-tri  tr-.^Lz  :i*  rf:K*:'ii;  crrft.ib  md  eraporatrd  ia  vacao. peUi 
a  cn-i^lLT  zi«s  m-r"i  =.r»  f-rl-i':!?  u.ts  :h.-  B-.-rsftl  cocnpoand.  Ic  has  the  eompoa- 
t-.n  riTic  s^:-r  :  ■-  -ie  rrsos-i^  tirlj  lad  coauias  3  At.  sOrer-ozide  to  4  At 

3'K*'^*7.:'.':;'*.T-7.'tf  --/"  Sir^r.  —  Obtained  by  dissolving  oxide  of  silTer  n 
chn-^accharc  acM.  kt  the  o.ir.T.jacd  of  tl»ai  oxide  with  glycocol  in  nilrie 
acM.  tr  iIv.^:-^.■".  in  aq^-v-s*  citrase  of  s-lrer.  Bcauiifal  needles,  wbkk 
quickly  llicken  wtrn  exr-i-^ed  lo  ll^ht;  they  do  not  detonate  w1i«b 
hritiT'I  al  -e  B'.-j.-vjlnca-lt  .  The  cr/itals  detonate  strongly  uliei 
heaiei:  li-cy  abitrb  n:'.:i:-re  wLen  exj-oted  lo  the  air  (Horsford). 

CryHslt.  Bon«f>nraa1t.         Honibrd. 

AzO    -.                   Ho  .  49-15  4'*iiO     49M 

4  C    ..                                   24  ...  10-17  ....     10  OS     10-19 

2  N iS  .  .  U-^i  ^     U-83 

4  H                                         4  .  iro  l-it.j     2-22 

-  O    .                                      *  .  27  12            .     27-63 

c-NH'.v^:»\NC'^  :  ■;        i:.-i»o    ...    louoo 

^ y-  "^  '  ■     '    7''"  '   I  '  i:ihun.  —  A  Cfmccntratccl  solution  of 

I'loli"  rM»  ■  :  I  i:^:  !:.■.::.:  ■  ::  —  ■:"  ::vir  -v-hnrlc  acid  i^  added  to  an  aifoeoii 
j:!'!;!::-:!  i-f  .:  ;»v.  ■  1.  :.•  '  ..!  -  \  .:<  ;'i'  ■-  !:■.;  a  Me-l  \*y  tlmys,  whoreu|H)ii  ilrf 
niix::;iv  Kx  :'.'.-  i.ril  ..:  '.  -.-to-iis  c:y-taU; — or  the  liquid,  witb^Bt 
ad  iilii'ii  «f  :.!o.  :.  ■'.  ':?  c  ..r  n..:-!  in  vaoiiw  over  «»il  of  vitriol.  Chenr- 
coli'ure^l  p::?:i>  w^l.ic:..  '.\:.  .r.  e.-.j  v-ed  t»»  :1k-  air,  jrive  off  water  and  becone 
liubur  oul.'Lr^  I  <.•:.  lie  -;i:f.;or.  Tliey  ooiitaiu  3303  p.c.  platiuam.  idJ 
iheretV.ro   co::si^:    .  i"  r\i  ;-,  C*N:i-0*V  HO.    (Hurssford).       [Or,  ratfaef. 

Ptci\C*xiro*^  »;Hv».; 

Glyooc«'l  '<  iii<i!::l'!o  ir  rJ-.M-Iato  -4 '••••/lo/,  even  at  a  boiling  heat,  l«t 
di<>t»lvos  with  toKniUo  f.uili.y  -n  hviJratod  alcohol  (Braconnot).  h 
di>-<«Ivo<  in  ;»:>0  ]{<  rJo.  !.•»'  o(  -p.\'r.  0-82i<:  the  boiling  satoratrJ 
solutio-i  Wci»ii{o-i  tir-i-i  i-r.  o-'Inj-  iMuldorV  It  doe.**  not  dissolve  ii 
«nlu'r  iMulilon.  Ic  i.-^  iK-arlv  iiiS'luMe  in  al»$olute  alcohol  and  in  etber 
(lior>fMr.l«. 

It  fi>rin<  :i  iMmi'or.nd  whi^Ii  ni.iv  be  re:^rled  as  sulpbosaccharatoc/ 
ethyl,  Oi;»0.  OXiPO*.  <(V.  and  c?  tiin<  17-27  |»  c.  sulphuric  aci(ipl^ 
cipituldo  l»v  chloride  of  bariiiin  iH«'rsfonl).  [The  fonnulm,  to  »p« 
with  the  analy.i^,  niu^t  be  Oli'O,  2OMP0\S0lJ 

Ac'to-Sficchrrii'  Acid.  When  alcohol  is  adiled  to  a  solution  of  glyrowl 
in  acetic  acid  till  the  )i«)niil  liecoiues  turbid,  crystals  are  produced  vhi<^ 
increase  if  alcoh«»l  l>e  friMjuenily  adiie«l  v\  ti:i:ill  i|i:autiiies;  the  K»l'-t=  • 
nmy  also  in*  nipidly  preeipitatoil  ly  a  Iai;:c  qnaiitity  uf  alcohol,  auJ  tin 
piocij»italo  rccry."rt.ill:5^\l  fru ui  water  (iiurdfurd  . 
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Crjfitali.  Horafon). 

8  C  „ 48    .^.    33*33    3333 

N  14     ....       973 

10  H  « 10    ....       6-94     7-67 

9  O  72     ....     5000 

C*NH»0*,Cm*0^  +  Aq....  144     ....  10000 

Ojralo-sacckaric  Acid,  —  By  boiling  liippuric  acid  with  concentrated 
oxalic  acid,  and  leaving  the  mixture  to  cool,  crystals  of  benzoic  acid  are 
obtained,  and  a  mother-liquor  which  yields  beautiful  prisms  of  oialo- 
saccharic  acid  (Dessaignes).  A  solution  of  glycocol  in  aqueous  oxalic 
acid  yields  by  evaporation  a  radiated  crystalline  mass  resembling  Wavel- 
lite;  by  gradually  adding  alcohol  to  the  solution,  beautiful  crystals  are 
obtained,  which  are  permanent  in  the  air,  and  contain  32*02  p.c.  C: 
therefore  =  2ONH*0*,O0'  (Horsford). 


p,  Amidogen-nucleus  C*AdHO'. 

Oxamic  Acid.    c*NH*0^=c*AdHO»,o*. 

BalarI).     N,  Ann,  Chim.  Phys,  4,  93;  also  Ann,  Pharm,  42,  196;  also 
J.  pr,  Chem.  25,  84. 

Ojcamintduret  Acide  oxamique,  —  Discovered  by  Balard  in  1842. 
Formation  (p.  123). 

Preparation.  Dehydrated  acid  oxalate  of  ammonia  is  carefully 
beated  to  incipient  fusion  in  a  tubulated  retorted  placed  on  the  oil-bath; 
tlie  melted  portion  mixed  with  that  which  is  still  solid,  by  means 
of  a  rod  inserted  through  the  tubulure,  in  order  to  diffuse  the  heat 
more  uniformly,  till  the  whole  softens  to  a  nearly  fluid  mass,  which,  as 
tbe  action  goes  on,  becomes  pasty  and  swells  up  very  much.  As  soon  as 
the  frothing  ceases,  and,  in  place  of  an  acid  distillate  which  gives  off  no 
ammonia  when  treated  with  potash,  hydrocyanate  and  carl>onate  of 
ammonia  begin  to  pass  over,  and  produce  an  effervescence  on  coming  in 
eontact  with  the  acid  distillate,  the  distillation  must  be  interrupted,  and 
tlie  residaal  porous  mass — which  is  yellowish  if  the  mixture  has  been 
carefully  heated,  but  red-brown  if  the  heat  has  been  too  quickly  applie<l — 
is  treated  with  cold  water,  which  dissolves  the  oxamic  acid,  and  sometimes 
also  a  small  quantity  of  undecom posed  acid  oxalate  of  ammonia,  leaving 
aome  coloured  oxamide  undissolved. 

To  obtain  the  acid  in  a  state  of  greater  purity,  the  following  processes 
may  be  adopted : 

1.  The  preceding  cold  aqueous  solution  is  neutralized  with  ammonia; 
crystallized  oxamate  of  ammonia  obtained  from  it  by  evaporation  and 
cooling;  this  salt  dissolved  in  the  smallest  possible  quantity  of  hot 
water ;  an  equivalent  quantity  of  sulphuric  acid  added;  and  the  liquid 
quickly  cooled,  whereby  the  oxamic  acid  is  precipitated  in  the  form  of  a 
white  powder.  —  2.  The  solution  neutralised  with  ammonia  is  precipi- 
tated with  a  saturated  solution  of  a  baryta-salt,  the  crystalline  precipi- 
tate purified  by  solution  in  boiling  water  (digesting  it  with  animal 
charcoal  if  it  be  coloured)  and  crystallization;  the  crystals  decomposed 

a  ^ 
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hr  %r.  »qi:TaS«ct  q^intitj  of  venr  dilate  snlpbnric  acid;  and  the  iOtitt 
re^ilj  «T^r»:;a&e*i  to  ib«  cxjssallmng  point.  —  3.  Diy  kydrochloric  ick 
£&5  if  p&aK-i  in  exo?5s  orer  dxy  and  gently  heated  ozamate  of  a\ra^ 
viTr^-^Ton  Ski:  =r*:>?:r>n  tak«5  place,  attended  with  great  erolationcf 
l:-t:&:.  The  excess  •:•:  hT-irc^kloric  acid  is  then  expelled  bj  a  dij  camit 
cf  &5r:  ibe  r^sine  bi-Ued  vith  aleolnie  alcohol  and  filtered  from  eUoridi 
cf  *ilT*r:  a=-i  :«  »c:d  obia:iied  by  eraporating  the  filtrate,  in  thefora 
o/a  ef:I:::rles$  pivier.  If  uo  much  heat  is  applied  is  decompottng  tk 
GlTer-sali.  ibe  ac>i  has  a  TelIowi£h  ooloor. 

^TZftortia^     White,  czystalliae,  granular  : 

Balvd. 

4C   21     ...     26-97     26-1 

N  -.       --  -    ..     14       -     15-73     -     16-6 

S  H       .      .  _  _       3     ^«       3-37     3  9 

t  O  _  .4?     ..^     33-93     53-4 

C-NKKV  _     j9     _.  100-00     100-0 

Oicur.-.c  acii  i$  rec^srened,  bj  boiling  its  aqneoos  soIatioD,  into 
ac:i  o\JLJk:e  vf  &zi=:::iis: 

ONH=0»  -  2HO  =»  C*>H\H)0*. 

r.  y<rs'«j:'i.'w,     Tbe  aoii  diiii<*lve&  very  sparingly  in  cold  water. 

'-.rrrt  ::r  ;-*  Avin  -'. :.  —  Bv  bailing  the  baryta-salt  with  an  equiTft' 
lor.:  ^a.;=:;:Y  :*  ^-lihaie  :"  r.:uni>nii.  evafioniting  the  filtrate,  andletr- 
inc  ^:  :•'  vVn  1.  :ho  am:::  Li^-sal:  is  vbtained  in  small  prisms  arrangeil  ii 

r-7  ■:-•:>.  Bahrd. 

*  0  ...     24  ....  22-61  22-3 

-  N  ...:■!>  ...  20-42  26-i 

c  H  ...       6  ....  o'iii't  jii 

I  v^  4S  ...  45-28  4J-4 


NK-.Nil- 


v>-  =  C-  .li..\=:.CV  O*      106     ....   100-00     100*« 


(\:'?v;:.v  ;/"  .*':,•:.  Tho  c.>U  aqneoos  solution  of  the  .*«— - 
*^Vu :r.*\;  i:i  *;  >: : '. '. : r  j  ao : i  o x a! .;: e  of  ammonia,  after  nent raliatiua  »iA 
ammori:!.  vrxv''.  •:,;:*>  o.  :.v^•:::r:l^.^l  5*»Iuin>n?  of  baryta-salts,  hot  giv«» 
j^rvv •  ri : :* :  *^  w  • ;  ■ .  ^;  ! .: : »  >  . .: : ;. •:.  >.  .  jv  i  ">M.  2. )  The  crystal  1  ine  precifHtaM  » 
j'liritiisl  l\v  rxvrv>:;*!'..r.;:.i  :i  frvni  warm  water.  The  salt  heaUid  ^ 
oil  of  \itr:ol.  iji^os  «.  tf  oarlvr.".c  cx:»!o  and  carbonic  acid  gases  in  ff^ 
\oluiro>«  auv:  *4i\-^^o>  an.iu  u:a  in  t::e  re?^idue.  The  salt  heated  to  ]M'i> 
a  *lrv  curr\^:it  vi  air  jrivo;*  off  I*V4J»  pc.  water. 


i>i*.'j;;*--r^:. 

BaUrd. 

rv»i> 

.     ri^  6 

-.     39-98     .... 

...     41-65 

4  i           .       . 

;:i  0     . 

.     1253 

N     . 

14  0 

7-31 

:  M 

20 

104 

r»o 

4S0     . 

.     2505 

3.M 

..    2;-o 

.     14-09     .... 

....     14-87 

i-AdB»0-',0« 

^3A4  ....  191-6     . 

...  lOOiW 

I 
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Oxamaie  of  Lime.  —  With  lime-salts  also,  the  aqueous  solution  of  the 
mcid  neutralized  with  ammonia  forms  a  crystalline  precipitate,  but  onlj 
when  the  solutions  are  tolerably  concentrated.  If  the  solution  still  con- 
tains nndecomposed  acid  oxalate  of  ammonia,  the  precipitate  becomes 
eontaminated  with  oxalate  of  lime,  which  however  remains  behind  when 
the  oxamate  of  lime  is  dissolved  in  boiling  water. 

Oxamate  of  Silver,  —  Obtained  by  precipitating  nitrate  of  silver  with 
the  aqueous  solution  of  tho  ammonia  or  baryta-salt.  The  copious, 
translucent,  gelatinous  magma  soon  becomes  opaque;  it  dissolves  on 
heating  the  liquid,  and  the  salt  separates  again  on  cooling  in  white,  silky 
Deedles.  These  crystals  blacken  when  exposed  to  light,  becoming  coated 
with  metal;  the  same  effect  takes  places  at  150^,  at  which  temperature 
no  water  is  given  off  (Balard). 


4  C  

Crystallized. 
24     . 

..     12-25     ... 

714     ... 

1-02  ... 
..  5510  ... 
..     24-49     ... 

BaUrd. 
... .     12-23 

N 

2  H  

14     .. 

2     .. 

7-29 

1-17 

Ag 

6  0  

108     .. 

48     .. 

54-99 

24-32 

C*(AdAg(r-)0*    ....     196     ....   10000    100  00 

t  Methyloxamic  Acid.    eNH»0«=C*N(H»Me)0«. 

WuBTZ.     N.  Ann.  Chim.  Phys,  30,  465. 

Acid  oxalate  of  methylamine  heated  to  160^  is  resolved  into  2  At. 
water,  and  1  At  methyloxamic  acid  (p.172): 

C<(H,(?H«N)08  «  c«NH»0«  +  2H0. 

The  methyloxamic  acid  partly  remains  in  the  body  of  the  retort,  and 
partlj  volatilizes,  sometimes  forming  a  crystalline  sublimate  in  the  neck. 
The  quantity  obtained  is  however  but  small,  because  the  greater  portion 
of  the  acid  salt  is  resolved  by  the  heat  into  water,  carbonic  acid,  carbonic 
oxide  and  neutral  oxalate  of  methylamine,  and  the  latter  is  subsequently 
-  OODverted  into  methyloxamide  (p.  265).  As  soon  as  this  product  appears, 
H  is  best  to  interrupt  the  operation,  and  treat  the  residue  with  a  little 
'  freo  oxalic  acid. 

The  distilled  product  and  the  residue  must  then  be  dissolved  in  hot 

.   water,;. the  solution  saturated  with  chalk,  and  filtered.     The  filtrate  yields 

<Mi  cooling  a  mixture  of  crystals  of  methyloxamide  and  methyloxamate  of 

,  limey  the  former  of  which  may  be  easily  volatilized  by  heat,  while  the 

*  latter  remain  unaltered.     They  may  be  purified  by  dissolving  them  in 

hot  water  and  recrystallizing: 

Lime-Mil.  Wartz. 

6C        36     ....     29-50     2926 

4  H 4     ....       3-27 

N    14     ....     11-47 

Ca    20     ....     16-39     10-43 

6  0 48     ....     39-37 

C*N(H,(?H»,Ca)a«  122     ....  10000 
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Eihyl/uramic  acid,  C^XITO'  =  ON  <Q«uf!0%  is  obtained  in  a  rimiltr 

manner  bv  mixing  neatral  oxalate  of  ethjiamine   with  exceas  of  onfie 
acid,  and  fusing  the  acid  oxalate  in  the  oil-bath  at  1 80^: 

C*vH,C*H*X)0»  -  C«NH'0»  +  2HO. 

The  qnantitj  obtained  U  bnt  small  (Wnrtz,  JV.  Ann.  Ckiwi.  Fkjft,  ZO, 
490).  T 

7.  J  m  idogen-n  ueletu  C*A<PO". 

Oxamide-    C•X»H*0*=C*Ad«0^0^ 

Dafhof.     Schw.  19,  313. 

DiMAS.     Ann,   O.iw.   rhys,  44,   129;  also  J.   Chim.  mM.  S,  401;  alio 

:>cfnc.  «l,  S2:  also  P'Xf^.  19,  474.  —  Ann,  Chim.  PAy«.  54,  240. 
0.  He.\rv  &  Pli&son.     Ann.  Chim.  Phys,  46,  190;  also  J.  Pkarm,  17, 

177:  absir.  Sehie.  62,  168. 
L1EBIG.     Ann.  Pharm,  9,  11  &  129;  also  Pogg.  39,  331  &  359. 
Moor.     Ann.  Ph^irm,  18,  327. 

Pelouze.     Ann.  Chim.  Phys.  79,  104;  also  J.  pr.  Ckem.  25,  486. 
Malaguti.     Compt,  rend.  22,  8j2. 

This  compound  was  first  obtained  by  Banhof  in  1817,  on  mixini: 
oxalic  ether  with  aqueous  ammonia;  bnt  it  was  regarded  as  a  oompoand 
of  ox»lic  ether  with  alcohol,  till  Liebig,  in  1834,  showed  it  to  be  identical 
with  the  oxamide  which  Dumas  had  obtained  in  1830,  bj  diatillation  of 
oxalate  of  ammonia. 

F'^nmUivi.  1.  By  the  decomposition  of  oxalate  of  ammonia  at  hifk 
temiH^rature;?  ^^Dumas,'  p.  122).  If  the  heat  be  interrupted  before  the 
volatilization  i:<  complete,  oxamide  is  found  in  the  residue;  it  L»  tbeie- 
foro  prinhuvd  before  sublimation  (Mohr).  —  2.  By  mixing  aqneovi 
ammonia  with  oxalic  ether  (Bauhof,  p.  180).  A  copiona  white  precifi- 
tate  is  immodiately  fomioii;  if  howcfer  the  oxalic  ether  has  been  pre- 
viously mixed  with  aKvhtil.  the  formation  of  the  precipitate  docs  D'.4 
take  place  for  some  secomls  (B.iuhof).  A  solution  of  oxalic  ctbff 
in  viino  ether  likewise  forms  this  precipitate  with  aqncona  amimniift 
(I.iehiir^. —  «*).  Hv  the  action  of  nitric  acid  on  ferrocyanido  of  potaaioB. 
(Tlaytair,  VHl.'lio.) 

PtYrtV'Ui^n.  —  When  normal  oxalate  of  ammonia  is  subjected  to  dJT 
diMillation  till  the  residue  disap|»ears,  oxamide  is  ubtainetl,  partly  n(* 
limed  iu  the  luvk  of  the  retort  ti>!:ether  with  carbonate  of  ammonia,  partir 
tltMitiui:  in  Hakes  in  the  watery  distillate.  The  whole  is  suspendcii  u 
water,  and  the  i>\ami«le.  anit>untini:  to  4  or  3  per  cent  of  the  ammonia-^ 
et»llerted  on  a  filter,  and  wa>hed  with  water  (Dumas).  —  The  compoafid 
may  aUo  be  ohtainiHl  by  neutralizing  binoxalate  of  potash  wiili  ummoob: 
iiddini;  sulphate  or  hydnM-hlorate  of  ammonia;  evaporating  to  dn'Df»(: 
distillin>r;  and  wHshin«:  the  sublimate  with  water  to  free  it  from  carbi«»:« 
of  ammonia.  lOt)  pts.  of  salt  of  sorrel,  neutralize<l  with  ammonia  s» J 
mixed  with  tiO  pts.  of  sulphate  of  ammonia,  ^ield  8'25  pts.  of  oxanii*!^- 
(ho  whole  of  the  ttulphuric  acid  being  left  behind  in  the  form  of  snlpba» 
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of  potash.  100  pt8.  salt  of  sorrel  distilled  with  50  pts.  of  sal-ammoniao 
(in  which  case  the  neutralization  with  ammonia  may  be  dispensed  with, 
because  the  hydrochloric  acid  is  driven  off),  yield,  first  water,  then 
hydrochloric  acid,  then  oxamide  with  carbonate  of  ammonia,  and  5  52 
pt8.  of  sublimed  oxamide;  the  partially  decomposed  carbonaceous  residue, 
washed  with  water  and  sublimed  again,  yields  a  little  more  oxamide 
coloured  brown  by  empyreumatic  oil  (Mohr). 

2.  Aqueous  ammonia  is  mixed  with  oxalic  ether,  either  pure  or 
dissolved  in  alcohol,  and  the  precipitated  oxamide  purified  with  water 
and  alcohol  (Bauhof,  Liebig). — Or  the  distillate  obtained  from  1  pt. 
salt  of  sorrel,  1  pt.  alcohol,  and  2  pts.  oil  of  vitriol  may  be  immediately 
shaken  up  with  aqueous  ammonia.  The  clear  mixture  becomes  heated, 
and  deposits  oxamide,  which  must  be  washed,  first  with  water  and  then 
with  alcohol,  to  remove  sulphovinate  of  wine-oil  which  adheres  to  the 
oxamide  and  imparts  to  it  a  faint  ethereal  odour  (Liebig). 

Properties.  White,  loose  powder,  soft  to  the  touch  (Bauhof).  White, 
confusedly  crystallized  laminse  or  granular  powder  (Dumas).  Some- 
times coloured  yellowish  or  brownish  in  parts  by  a  substance  resembling 
paracyanogen  (Dumas).  —  By  gentle  heating  in  an  open  test-tube,  it 
may  be  sublimed  without  decompostion,  in  indistinct  crystals  or  as  a 
white  powder  (Dumas,  Liebig).  When  heated  in  a  retort,  it  melts 
partially,  boils,  and  sublimes  undecomposcd  in  part  only  (Dumas). 
Inodorous,  tasteless  and  neutral  (Bauhof,  Dumas). 


Dumas. 

Liebig. 

Varrentrapp 

at  100°. 

(1).               (2). 

(2). 

&WiU. 

4  C....„ 

..     24     ....     27-27     ..,. 

....     26-95     ....     26-9     .... 

....     27-27 

2N    .. 

..     28     ....     31-82     .... 

....     3167     ....     31-9     .... 

....    31-38 

31-7 

4  H    .. 

4     ....       4-55     .... 

....       4-59     ..:.       4-5     .... 

....       4-62 

4  O 

..     32     ....     36-36     .... 

....     36-79     ....     36-7     .... 

.H6-53 

C^Ad^O*     88     ....  100-00     10000     ....  100  0     10000 

Decompositions,  1.  Oxamide  heated  in  a  retort,  melts  and  boils,  but 
only  at  the  hottest  parts,  and  is  partly  sublimed  without  decomposition, 
partly  resolved  into  cyanogen,  and  light,  very  flocculcnt  charcoal  (Dumas). 

—  Only  the  smaller  portion  decomposes,  yielding  a  small  quantity  of 
distillate,  consisting  of  alcohol,  ammonia,  and  empyreumatic  oil  (Bauhof^. 

—  Oxamide  when  strongly  heated  gives  off  a  distinct  odour  of  cyanic 
acid.  The  vapour  passed  through  a  red-hot  glass  tube  2  feet  long,  is 
completely  resolved,  without  deposition  of  charcoal,  into  carbonic  oxide, 
carbonate  of  ammonia,  hydrocyanic  acid  and  urea,  which  presents  the 
appearance  of  an  oily  distillate  quickly  solidifying  (Liebig): 

2C*N«HW  «  2CO  +  2COS  +  NH»  +  C?NH  +  C-NSH^O^  (Liebig). 

Oxamide  hermetically  sealed  in  a  metal  tube  and  heated  in  a  bath  for 
some  minutes  to  310°,  is  partially  decomposed  into  cyanogen,  carbonic 
add  and  ammonia  (Malaguti).  The  first  products  are  probably  cyanogen 
and  water: 

C^Nni^O^  «  2(?N  +  4HO; 

but  the  water  acting  at  200"^  on  another  portion  of  the  oxamide  forms 
oxalate  of  ammonia: 

C*N«H*0*  +  4H0  -  2NH»,C*H«08; 
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and  the  oxalate  of  ammonia  is  reeoWed  at  220^  (p.  122)  into 
^ oxide  aud  carbotiate  of  ammonia,  —  Similarly,  a  mixture  of  oxAmide 
eand  heated  tti  a  retort  to  200' — ^30',  yields  uotbiog'  but  cyaoog^tti 
bonic  oxide,  and  farbonale  of  ammonia  (Maloguti). 

2.  OxJimide  kept  in  contact  for  aorae  time  with  satnrrr*  '  ^^'*-ri«»- 
water,  dieappcar^  ci>mpletely,  forming  hydrochloric  acid,  o  aol* 

[probably  also  chlniidc  of  nitrogen^  which  then   undergoes  funoer  mr«iBi» 
Ipoeition,  but  witLoiit  formation  of  sal  ammoniac  (Maluguti). 

3,  Oxamide  boiled  with  a  four-fold  cjuantity  of  nitric  acid^  of  in.  A 
1*35,  is  resolved  into  a  mixture  of  1  vol,  nitrogen,  1  vuL  o i trout imll^ 
and  2  vol.  carbonic  acid  gas  (Malaguti): 

C^NH^O*  ^  2N0^  =  2N  +  2NO  +  4C0«  +  4UO. 

According  to  Bauhof,  nitric  acid,  even  when  hot,  has  no  action  i 
oxnmide  ;   according    to   0,    Heary  &  Plis-on,  strong  nitric  acid  U 
witit  it  ammonia  aud  carbonic  acid*  ^4.  With  oil   of  vitriob  but  oaljr 
whcu   licated,  oxamido   forms  carbonic  oxide  and  carbonic  acid  in  t^ym 
\ulume9^   ammoaia  remaining  behind  in  combination  with   the   eulph 
acid  which  remnina  colourless  (Damos,  Liebig): 

C*N3H*0^  +  2HO  ^  «C0  +  2C0=»  ^  2Na*. 

5*  All  the  stronger  acids  in  the  dilute  state  decompose  oxamide,  yiddtiigJ 

an  ammonia-siUt  and  free  oxalic  acid  (0.  Henry  U  Pli&4oa): 

C^N^l^O^  +  (IHO  +  2SO»  »  2(NH^0,SCP)  +  C^H^W. 

Snch  18  the  action  exerted  by  sulphuric,  hydrochloric,  nitric  and  tartaric 
acid*  as  well  as  by  oxalic  aciil  itself,  but  not  by  acetic  acid,  which  ioiM 
when  boiled  with  oxamide,  goes  off  in  vapour,  without  exerting  anj 
action  (0.  Henry  &  Plisson), 

0.  Oxamide  is  not  altered  by  14  days  contact  with  oold  water,  orb? 
Wiling  with  water;  but  when  lieated  with  water  to  224''  under  tn^raaien 
praa«ure»  it  violds  a  liquid  which  is  acid  after  evaporatiun,  gtres  if 
amutmiia  witli  hydrated  oxide  of  lead,  and  yields  an  abnndant  prectpititi 
with  lime-salts  {O.  Henry  *c  Pliss^ou).  — 7*  Oxamide  heated  with  a^a^oai 
alKalin  it^  n^^olvod  into  oxalate  of  potash,  and  ammonia  which  volr*^*^ — 
without  any  trace  of  alcohoL  (Dumas.)  Tbia  i+et^mp.iMrion  nu 
OlMonrod  b|  Baiilioft  who  howerer  thought  that  dcohol  was  Ukpwise  formtiil; 

C^N'fPO^  +  2H0  +  2KO  »  C^KK)«  +  2NH*. 

Aoonrding  to  this  erjn.ition,  100  pts.  of  oxamido  should  yield  I0S*1 
of  oxnlic  acid  (C^H'O*),  and  38  6a  amimmia;  Liebig  obtaintnl  103^^'^ 
and  .1H  jttw,  —  Aquoous  ammonia  dcctim|ioses  oxamide.  even  at  ordinarr 
leiii{R>mtures,  ^dually  dissolving  it  in  the  same  manner  (O,  H«onr  A 
Flistfon)*     Bi>iling  earbouato  of  potiLeh,  according  to  fianhof,  haa  no  action 
n|M>n  oxamido. 

The  Innling  aqueous  solution  of  oxamide  does  not  precipitate  Qitnli  i 
or  acetate  of  load;  but  on  the  addition  of  a  small  quantity  <»f  mmtmrnj 
and  application  of  heat,  it  throws  down  basic  oxalate  of  lead  (p.   151); 
the  deoonipotfiiiou  of  oxamide  into  oxalic  acid  and  ammonia  laJtea  pbff 
maoh  more  c|uiekiy  under  these  circum^itances  than  umlcr  ih,   *    "       it*  J 
or  alkalis  alone,  being  assisted  probably  by  the  mm>'  ^ 

•ialt  (Pelnuxe). 
Uu  gt'utly  boating  examtdo  in  contact  with  potasatimii  cjaiudt  J 
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potassiom  is  formed,  with  vivid  deflagration    (Lbwig,  Pogg.  40,  407). 
Frobably   thus: 

C<N2H*CM  +  6K  «  2C2NK  +  4KO  +  4H. 

CombtncUions.  —  Oxamide  requires  10,000  pis.  of  cold  water  to 
dissolve  it  (0.  Henry  &  PHsson);  in  boiling  water  it  dissolves  somewhat 
better,  and  separates  on  cooling  in  indistinct  crystalline  flakes  (Dumas). 
The  aqueous  solution  does  not  precipitate  lime-salts  (Dumas). 

IT  Oxamide  with  Mercuric  Oxide,  —  When  oxamide  is  boiled  with 
water,  and  mercuric  oxide  added  by  small  portions  as  long  as  it  loses  its 
colour,  then  more  oxamide  added,  till  the  product  becomes  perfectly 
white,  the  compound  is  obtained  in  the  form  of  a  heavy  white  powder 
which  must  be  frequently  boiled  with  a  large  quantity  of  water  to  remove 
the  excess  of  oxamide.  It  is  decomposed  by  hydrochloric  acid  at  a  gentle 
heat  (Dessaignes,  Ann,  Fharm.  82,  233). 

Dessaignes. 

HgO 108     ....     5510     54-32 

C*N2HH>*    88     ....     44-90     45*41 

HgO,C^N-H^)^  ....     196     ....10000     99-73  \ 

Oxamide  does  not  combine  with  oxide  of  lead  or  oxide  of  silver 
(Pelouze). 

It  does  not  dissolve  perceptibly  in  alcohol  or  vinio  ether  (Banhof, 
Dumas). 


H  Methyloxamide.    C»iN«H»0*=C*N«(H*Me«)0*. 

WuRTZ.     H.  Ann.  Chim.  Phys,  30,  464. 

Formation  and  Preparaiio7i.     1.  Neutral  oxalate  of  methylamine  ic 
resolved  by  dry  distillation  into  water  and  methyloxamide: 

C\C2H«N)208  =  CSN«H»0^  +  4  HO. 

The  transformation  is  much  more  complete  than  that  of  oxalate  of 
ammonia  into  oxamide,  because  methyloxamide  is  much  more  volatile 
than  oxamide.  The  methyloxamide  collects  in  the  neck  of  the  retort  in 
the  form  of  long  delicate  needles  interlacing  each  other  in  all  directions. 
—  2.  By  the  action  of  a  solution  of  methylamine  on  oxalic  ether,  the 
products  being  alcohol  and  methyloxamide: 

C*(C*H*)208  +  2CSH»N  «  2Cm«0«  +  CSN^H'O*. 

This  is  the  better  mode  of  preparation.  The  reaction  takes  place  imme- 
diately, with  evolution  of  heat,  the  product  being  a  white  magma  com- 
posed of  delicate  needles;  these  dissolve  readily  in  hot  water,  and  as  the 
solution  cools,  the  methyloxamide  crystallizes  in  the  form  of  long  inter- 
laced needles.  It  dissolves  in  alcohol  less  readily  than  in  water.  The 
fixed  alkalis  decompose  it  easily,  with  evolution  of  ammonia  [  methy- 
lamine] and  formation  of  an  alkaline  oxalate: 

[C^N^H^O^  +  2HO  +  2K0  -  C^K^Qs  +  2C?H«NJ. 
It  »  carboBized  by  anhydrous  phosphoric  acid. 
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^C 48  _     41-37 41-25 

i  N          . 2S  _  24-13 

^  H      8  _      6-89     6-99 

4  0                 _      _  32  _  27-61 


eN-fP  C^^^O*  _  116    _  100^ 

^  EthyinTamidft.    C^X'H»0*=C*N«(H«Ae»)0*. 

WrxTZ.     31  -l»jt  Cioi.  Fkyi,  30,  490. 

O:-^- *£  V  J  raetiod?  prmselj  similar  to  those  which  yield  metiijl- 
cn-^i  ;  :-r  r^Arti.-s  of  eiiirlamincoo  oxalic  ether  affonia  the  beet  moi 

i;^;.-:.:v  r^Ie  U  nror?  s^InMe  in  alcohol  aD<l  water  than  oxamide. 
Fr.w  :1.-  i:.-  :  .:>  5c:-::ot2  it  cn^^Ulliiaes  in  beantifal   needles.     It  is 
T.  .a:  U>  akr  1  o.  -iesise*  ..a  tie  surface  of  cold  bodies  in  woolly  crybtala. 
r-Ci>l  i-x-  ~r-.oe?  ::,  k-miiz:^  eihvbmine  and  oxalate  of  potash : 
;v-N-H^.r  ^  :mO  -  2K0  =  C*K*0*  +  2C^H"N.] 

A::brdr::i5  p^-*?:  hvric  acii  cirl-oiiizes  it. 

Wnrtt 
IfC  72     ....     50-00     49-83 

i  N                                2S     ..»     19-44 
i:  H  .....     12     ....       8-33     8-55 

4  O  .     32     ...     22-2i 

C\V-H-  OH^  -O*        U4     ...  10000  % 


Allophanic  Add.    ON'H*0*=C*Ad'0»,0*. 

1 . n  I :  k;  v^'  W o  H  u J5.     A r,  N* .  I .'  Trw.  59,  29 1 . 

B\  jvAs-viuj:  vjauuo  JoiJ  Tip.Hir  into  ab^luU  alcohol,  Liebig  &  WShler  obtaiiifd  in 
1S50.  A  vv-.r^v  ur...  e:>.<rr  mh.ch  tbtj  rvsrjrded  a*  cyanic  ether,  till  in  1847  they  dis- 
ivurvxi  ;h^:  ii-<>  >u:*:x:^vf  :L  u*  torartrJ  is  a  compoaod  of  oxide  of  ethyl  with  a  peculiar 
•oul.  slloph^mo  aohl.  xnJ  >h.^u*.u  therx'tore  he  called  allophanic  ether;  similarlj  the 
\vu»|K»«nU  d<TK-i  :.H\i  ,  \  1 1 .  v»."  7  .  xvxvrvtine  to  these  chemists,  as  u*-eocarboiiic  ether,  oii|lit 
iv»H>  lv»  Iv  .-x^iArxuJ  .IS  a...^i  •  MVAre  .>f  uitlhjl  "=  C-H»0,C^N-11»0»]. —  This  acid  hai 
alix  ui>  Ih-vu  .ix>oi:.H\i  Ml  .lif  nic:-.  >I;ne  >«.Ties  as  ureo-carbouicacid  (VII,  377);  bat  as 
tl  iisu  li  moiv  prv>iv*b  \  NtK-mc*  t.^  ta?  ethyleue-series,  and  u  Liebig  &  W&hler's  toon 
\\\'km\\\\  luotootr  IS  iix>w  A\d:!A>Ic.  ic  vill  he  as  well  to  describe  the  acid  again  in  tliii 
|»l;uv,      1 1  l»r«r»  to  o\Amido  iho  same  reU::on  that  acetic  add  bears  to  aldehjde. 

Wo  art'  not  aoquainto^l  wiih  the  acid  itself,  but  only  with  some  of 
ilM  Milts,  which  ari*  obtaiued  by  troatiui;  mcthylic  or  vinic  allophanate 
>villi  iilkali^^  dissotviMl  in  wuur  v>r  alcohol.  The  empirical  fominli  of 
llio.o  MiltN  i.s  C^N-H^MO  .  If  then  we  t»up})Ose  that  the  acid  itseif 
ooiitaiii*<  '.*  At.  aiuidoirin,  the  sah^  nm;»t  be  supposed  to  have  one  of  thfte 
two  iiiniiiM  roplaivd  by  an  analogous  compound  NHM,  so  that  their 
ml  loll  il  ronnula  n>  ill  bo  Ov^'H\NHM)0»,0*.  When  heated  in  the  sUt« 
of  it«|iiooUH  Molution,  thoy  are  resolved  into  carbonic  aoid^  a  orbonaU^ 
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anil  wrea;  when  no  attempt  is  made  to  sc|Kirato  the  allophaiiic  acid  from 
thorn  hy  nieftiii*  of  uijotheraciti,  the  allophanic  acid  Uiiiiined lately  resolved 
iuto  oirboaic  acid  and  urea,  (Kee  tlieBarytii-.^alt.) 

AllophftfifjUe  of  Potash.  ^  A  solution  of  all<jj»hMnic  ether  in  alcoholic 
potash  quickly  deposits  tliissaltin  himiua?,  reaeinhliiig  those  of  cldorate  of 
potash. 

Allophanate  of  Soda.  — Ohtnined  like  the  potash-salt,  or  hy  triturat- 
ing the  barytnsalt,  without  application  of  heal,  with  an  equi%'ii!ent  quaiK 
trty  of  aquoou.s  ytilpliate  of  soda,  and  pouring  alcohol  u|K>n  the  tiltrate, 
wiiich  cauwes  the  suda-isalt  to  crystaliize  out  in  small  pti^uis  having  an 
alkaline  rcactiun.  The  aqueous  .solution  of  the  salt  evaporated  witliont 
heat  in  vacuo,  loaves  t!ie  ^alt  in  the  form  of  a  blue-glittering  o^ehitinous 
mass;  evapf»nited  between  40^  and  50%  it  leaves  the  salt  partly  undecom- 
posed,  partly  rej^olved  into  urea  and  carbonate  of  soda.  The  aqueous 
solution  mixed  with  nitric  aeixl  Ljives  oflf  carbonic  add  and  deposits  shining 
scales  of  nitnitc  of  urea.  It  does  not  precipitate  chloride  of  barium,  but, 
when  licatcd  with  it>  forma  an  immediate  precipitate  of  cathonuto  uf 
baryta. 

Alhpkanate  of  Baryta. —  Obtained  by  dissolving  methylic  or  vinio 
allopbanate  iu  baryta- water,  wdierehy  wuoil-spirit  or  alcohol  ia  set  free. 
The  beat  method  is  to  trit  unite  allopbanic  ether  with  crystals  of  h  yd  rate 
of  baryta  and  baryta- water,  without  apply  iu*;  heat,  till  tlie  ether  disap- 
pears; filter  from  iho  remaining  baryta-crystals;  and  set  asifle  the  filtrate 
for  some  days*  in  a  closed  vessel:  tlie  baryta-salt  then  separates  g-radually 
in  bard  crystalline  nodules  and  crusts.  Ibc  crystals  are  then  separated 
IroiH  the  vessel  under  the  li*juid  :  the  liquid  quickly  decanted  ;  any 
carb ouate  of  b a ry  ta  that  » n ay  h a v e  b ee  n  f o r m e < b  se p araied  by  e  1  u  tri a t ion ; 
the  crystals  washed  a  few  times  with  a  small  quautity  of  cold  water; 
and  dried  on  paper  at  the  tempemture  of  the  air,  ^  Tlie  baryta-s:ilt  has 
an  alkaline  reaction.  When  heated  alone,  it  does  not  give  off  a  trace  of 
water,  but  evolves  inonocarbouatc  of  aiunionia,  and  leaves  monocyanat© 
of  baryta  in  a  state  of  transparent  fusiuu: 

Jts  aqueous  solution  become?  turbid  below  1(10^  gives  off  carbonic  acid 
with  ctlervcscenee,  dcp<»eits  all  the  baryta  iu  the  furiu  of  carbonate,  and 
afterwards  c^jntain&i  nothing  but  urea  iu  t^olutiou: 

B«o,c*^;'iPo«  +  HO  «  BttO.co^  +  co«  +  cwhw. 

This  salt,  when  an  acid  is  poured  upon  it,  is  dccompoaed  with  briek 
effervescence,  yielding  carbonic  acid  and  urea;  even  carbonic  acid  pro* 
duces  this  decomposition,  though  slowly;  neither  cyanic  acid  nor  ammonia 
is  formed,  it  appears  then  that  aliuphauic  acid,  C^X-ll*0\  when  set 
free,  is  luimcdiately  resolved  into  2C0^  and  CN'H'C  Even  when 
placed  in  conta^^t  with  eohl  nqueous  [sesqui?]  cnrbonate  of  ammonia,  it 
forms  urea  and  carbonate  of  baryta*  The  atpieous  solution  forms  at  first 
a  clear  mtrture  with  neutral  acetate  of  lead,  but  after  bnlf  an  bourj  a 
precipitate  of  carbonate  of  lead  ia  formed.  It  doce  not  precijutate  a 
neutral  solution  of  nitrate  of  silver.  Dissolves  in  cold  water  eiowly  but 
completely  (Liebig  k  Wobler): 
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CVyaf aCKrf^  UOmg  ft  WSUcr. 

E*0    _ 76-6     ....     44-64  4V31 

4  C       .. 24-0       ..     13-98 13-80 

2  X  .     2?-0  16-32  15-01 

3  H     ._       .       _       3-0     -^       1-75 1-89 

3  O  _.  .        _ .  40  0     ....     23-31  23-99 

e.VH^iUO*        _  171-6      ...  100-00 100-00 

A  lh?f^  jnU^  ':■/  L  iau.  ~  Prepared  like  the  buytA-OAlL     CrysUlIiable; 
s}iannglT  £olal«ie  in  vater  ^Lietig  «3^  Wohler). 


Ailophanic  Ether.    C'X=H'0«=C»H»0,C*N»H'0». 

LiRBiA   A    W.  HLER.     P:;??.  50,  595.  —  Amm.  Pharm.  58,   260  &  59, 

LlEBIG.      -IPi.'l.  pA.?r«.  21.  105. 

17«:>  -  F.-ii.i."  A::'i[\s'z-».  A:.:fks\ate  o/Eikfl,  Allnykmmtaurm  Aetkpbjeyi, 
Ai*^^ 4 £*ri %et:  f   : . c-^ : rii  CdZ^.r  t:i f r.     For  the  kiss.-krr .  Tid.  Aiiopkmuic  meid, 

f*orw-.k'i">K  i:tiJ  Pr^yir.z:',  H.  When  cyanic  acid  raponr  eTolred  bj 
hi^Titin^  cvanuric  acl:.  i^  |«saed  into  allsolate  alcohol^  it  is  npiJlv 
al^irbisl/wiih  an  evK-Iu:';i>::  i-f  heat  which  nearly  makes  the  alcohol  hoif, 
au*i  a  crA>:a/iluo  ]v«wJer  i:>  oep^viteJ.  which  increases  in  quantity  on 
ctHiliniT.  Tiitr  r\n;ai:'.':::j:  l:qui*i  is  decanted  from  the  powder,  which  is 
then  w:i*lu  a  2<M  or.a  t:i:-.c<  w::h  c«  IJ  :iL-ohol.  and  dried.  The  decanted 
\'iK\\xA  >ivioi!>  >trvr.j".y  a:  ir?:  vf  ova:  -o  aci«i,  and  reddens  litmus;  but  it 
Iojh's  l"^ih  iho>o  pr  }x  r:\>  u::»:r  i  uhi.c  -i:;d  according  to  the  ^tateiuent 
in  AiiH    /V..i  -J.  34.  oTO,   U-.i\>:5  urtiLiae  when  evaporated  (Licbig  JC 

«*Nv'\':t'K  I  ^  :'  .*  .  ■   -   '■»     ^^  '•  -"'  ^  *  ■^*  *■"     -~  H  i  cJves  up  HO,  ia  onWr 

lo  t.'t!«  y^x:  2  \i.  »-v-  ."*.-.  ^  •  ■'  -  '--'?  -r-'u*  all  «}ih.iTiir  ■ciJ,  which 
thru  ur  tr>  *':h  ::-.o  «  v  "  -^j-  '  •  i«^  "v  .:.-  c!  ethyl  lo  form  ftllophaiiic  rther  ]  — 
:?.  Anhvdtx^us  otljor  i>  >;i:ur.;u>l  w::h  cyanic  acid  vapour,  which  it 
alvH^rU*  wiiluMit  ovi.:ut:o;i  of  l.cat;  ar.d  the  li4aid.  which  smells  stron/rly 
of  ovanio  acid,  inixtvl  with  half  i:*  bulk  of  i»5  per  cent  alcohol;  when 
sot  aside  for  soir.o  d:iys  it  deivvr!:*  alk>phanic  ether  in  regular  cmtali 
on  the  sidles  of  the  von-oI  •  :^bj  .  —  A  hut  alcoholic  solution  of  urea 
inixiHl  xvith  oil  of  vitriol,  o.oi^  ?i:.<  nothinc  on  cot»ling  (Liebig  ^^  Wohler). 
—  If  ;^  l>rv  amnion iaoa I  c.i<  ^visM^d  into  an  ethereal  sidution  of  bicar- 
iHumto  of  b'i>ulphothyl.  OH'>-v'\  U  mis  ailophanic  ether  in  small  whits 
crvsit:iU«  and  an  o:ly  sulphur-oomjvuud  vlVbu*,  Vlll.  447): 

•Jl'^irsi^*   *-  2Mi'       On^N-vV*  -  I'll  >  •  2S  *  US  <►  2HO.  S 

pn^furfis.  Snow  \\l.i:o.  orw-taVir.e  ]h  wder:  crystallizes  from  a  hot 
miUition  Ml  '(Undiv  1  or  oiho::it«>l  tlivl.ol.  by  siow  co«iling  or  spontane(»us 
ovti|Mit'Hlion«  in  tr.(ti>|sirvrit.  r.:\or\^  r.>  siti^es.  When  heated  in  the  air,  it 
nn^ll?*  (o  u  olo:ir  li<|uid.  \\\\\c\\  m  i.d  tlis  in  a  cry>talline  mass  on  cooling; 
'—  i»jirt  of  it  >olaiili.-o>  ut  tlio  >;in:e  tinio.  in  the  form  of  an  inodoroiu 
r  \%hit*)i  eondiDM^  in  the  :iir  to  bulky  flakes  composed  of  fius 
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needles,  which  fly  about  like  flowers  of  zinc;  a  similar  woolly  vegetation 
likewise  forms  on  the  fused  mass  as  it  cools.  Inodorous  and  without 
perceptible  taste;  neutral. 


8  C 

2N    

8  H    

48     .. 

28     .. 

8     . 

..     36-36 
,..     21-21 
...       606 
...     30-37 

Liebig  &  Wohler. 

35-44 

20-51 

6-04 

6  O    

48     . 

38-01 

CTPHSQ*  

132     . 

...  100-00 

100-00 

Former  suppositions  respecting  the  constitution  of  tbis  etber :  Liebig  &  Wdbler 
{Pogg,  20,  399);  Berzelius  {Ann,  Pharm.  21,  ]25);  Malaguti  (Ann,  Chim.  Phyt. 
63,  198);  Gerhardt  {Ann.  Chim,  Phya.  72,  184). —[If  we  assume  the  existence  of 
2  At.  amidogen  in  allophanic  acid  itself  [C'*N*H"*()*],  it  is  impossible  to  decompose  the 
formula  of  tdlophanic  ether,  according  to  the  usual  practice  of  the  radical  theory,  into 
vinic  ether  and  hypothetical  anhydrous  allophanic  acid,  inasmuch  as  this  hypothetical 
compound  contains  only  3H  to  2N ;  whether  this  circumstance  should  be  regarded  ai 
disproving  the*existence  of  2  At.  amidogen  in  the  ether,  or  the  above-mentioned  separa- 
tion of  the  formula,  is  a  question  which  cannot  at  present  be  decided.] 

Decompositions,  1.  Allophanic  ether  lieated  in  a  retort,  partly 
sublimes  undccomposed  at  ^rst,  but  at  about  300^,  boils  briskly  and 
gives  off*  alcohol  together  with  a  small  quantity  of  cyanic  ether,  which 
afterwards,  with  the  alcohol,  reproduces  a  small  quantity  of  allophanic 
ether,  and  finally  solidifies  in  the  form  of  pure  cyanuric  acid.  lOO  pts. 
of  allophanic  ether  thus  decomposed  yield  62*5  pts.  of  cyanuric  acid 
[calculation  gives  65-15  pts.l;  it  must  be  observed,  however,  that  a 
small  quantity  of  cyanic  acid  is  evolved  (Liebig  &  Wohler): 

3C8N2H80«  =  3Cm«0a  «  2C«N5H'0«. 

2.  The  vapour  given  ofl*  by  heatins:  allophanic  ether  in  the  air,  may  be 
set  on  fire,  and  burns  with  a  fiame  like  that  of  cyanogen  gas  (Liebig  & 
Wohler).  —  The  ether  is  decomposed  by  alcoholic  potash  or  baryta-water 
at  ordinary  temperatures,  forming  an  alkaline  allophanate  and  alcohol; 
when  boiled  with  aqueous  potash,  it  gives  off  alcohol  and  forms  cyanate 
of  potash  (Liebig  &  Wohler). 

Comhinaliona,  Allophanic  ether  is  nearly  insoluble  in  cold  Water ^ 
but  dissolves  with  tolerable  facility  in  boiling  water;  and  the  solution 
solidifies  on  cooling,  in  a  mass  consisting  of  silky  needles  (Liebig  & 
Wohler). 

It  aissolves  in  boiling  dilute  Sulphuric  and  Nitric  Acid,  and  appa- 
rently without  decomposition  (Liebig  &  Wohler). 

It  dissolves  in  aqueous  Ammoniaf  somewhat  more  readily  than  in 
water,  and  crystallizes  therefrom,  free  from  ammonia  (Liebig).  When 
its  boiling  aqueous  solution  is  mixed  with  neutral  or  basic  acetate  of 
lead,  or  with  ammoniacal  nitrate  of  silver,  the  ether  crystallizes  out 
unaltered  and  free  from  metal  (Liebig). 

It  is  somewhat  soluble  in  Alcohol,  but  dissolves  very  sparingly  in 
Vinie  Ether,  even  at  a  boiling  heat  (Liebig  <&  Wohler). 
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<.  Awutk^m^mdems  OA4CP. 

CUoracetamide.   oxHHT(H=OAdCP,0>. 


Cu>cz.     C^/mpi,  intif.  21.  (5^  Jk  ^3,  — S.J,  narmu  8^  340.  — il^.  jImi- 

Ckim.  Fkyi.  IT.  3»». 
JfjiuiGm.     C>y«f/.  f'n/i.  21,  291  A  22,  »53.  — X  Jl  i'iaiv.  8,  S32.  — 

y.  Jam.  CAim.  Pky4.  1«.  13  &  5*. 
Cabocu.     X  -rliia.  CAw.  Pkyi.  1»,  352. 

Vwmitnd  by  Con  ia  I§(5. 

F<yrmatu>n,     1.  Bj  the  action  of  ftoiiBOiiiacml  gis  or  «q«eoi  monMmk 

on  percblororinic  forruiate  (Goez): 

OCTO*  -r  NH'  -  C*NH=C?0«  +  ICCIO  +  HCL 

2.  When  tercbloracetic  ether  is  JistUIed  in  m  cnmnt  of  ninmoniacd  gaB, 
—  or,  in  a  few  iniDate«,  when  that  eomponnd  is  plmeed  in  contact  witk 
aqaeoos  ammonia  (Malagati): 

cH»cw«  ^  NIP  =  c*nhh:po5  *  C*H*0^. 

3.  By  the  action  of  ga-^eons  or  aqaeons  ammonia  on  terdiloneetie  ether 

CXrO*  +  4NHi  =  2C'NHK:P0>  +  2NHHn. 

4.  Bj  treat'iD?  chloraMehvde  with  ammoniacal  gas  (Malagnti): 

C»tl*ry  +  2SIP  =  C^NH'CPO^  +  NH*CL 

5.  By  the  action  of  ammoniacal  gas  on  perchlorovinic  ether,  bichloro- 
cartx'nic,  jKTciiloroxalic  or  |>on*hlorosuccinic  ether,  all  thc^e  compoomli 
yicMinu'  c|jlor:il'loliy<le  wh.^n  heated  (Malaguti).  —  6.  Acooniing  to 
Ch>ez,  riilonirft.'inii'io  i."  also  formed  by  the  action  of  ammoniacal  gas  oo 
pcrchloronictiiylic  formiate. 

Preparation.  The  white  substance  obtained  by  either  of  these 
reaction/^,  inu.-t  he  treated  with  water  to  free  it  from  the  aal-aramoniie 
with  which  it  is  mixed;  after  which  the  residual  chloracetaiiiide  may  be 
difl8olvrd  in  ether,  and  crystallized  therefrom  by  spontaneous  erapoia- 
tion  (Cloez,  Malagutij.  Chloracetamide  is  obuined  in  greatest  quantitjr 
from  pcrchloracetic  ether  (Malaguti). 

PropniifM,  Snow-white,  nacreous,  crystalline  laminsD,  or  if  obtaiiie«i 
by  slow  evaporation  of  the  alcoholic  solution,  flat  rhombic  priniu 
(Cloez).  Crystallizes  from  the  boiling  aqueous  solution  in  rectangultr 
tables  belonL'ing  to  the  right  prismatic  system  (Malaguti).     Melts  tt 


juniiniu  wuuii  quickly  heated:  and  begins  to  decompose  even  at  150" 
(Malaguti).  Has  a  tolerably  pleasant  aromatic  odour,  and  a  sweet  taite 
(Cloez).     rermancnt  in  the  air  (Cloez). 
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4  C 

N    .... 
2  H     ... 

Crystallized, 

240    .. 

140     .. 

20     .. 

..     14-80     ... 
..      8-63     ... 
..       1-23     ... 
,..     65-48     ... 
...       9-86     ... 

Cloez. 

14-5     .. 

9-0     .. 

1-2     .. 

66-0    .. 

9-3     .. 

Malnguti. 

14-78     ... 

8-30 

1-40     ... 

65  50     ... 

10-02 

Cahours. 
14-61 

1-24 

3  CI    ... 

106  2     .. 

65-11 

2  O 

16-0     ., 

C<NH3CP02  162-2     . 

...  100-00     ... 

1000    ., 

100-00 

Decompositions.  1.  Chloracetamide,  after  fusion,  begins  to  torn 
brown  at  200°,  and  boils  completely  between  238°  and  240'"*  The  vapour 
passed  through  a  tube  heated  to  dull  redness,  yields  carbonic  oxide, 
carbonic  acid,  chlorine,  and  volatile  chloride  of  cyanogen,  together  with  a 
small  quantity  of  phosgene,  besides  sal-ammoniac  and  charcoal.  The 
'  decomposition  takes  place  in  several  ways,  as  shown  by  the  following 
equations: 

C^NHaCPO'  «  2CO  +  2HC1  +  CNCIj 
C^NH'CISO^  =  CI  +  HCl  +  HO  +  CO  +  C»NCl  +  C; 

moreover,  the  HO  thus  produced  may  convert  a  portion  of  the  chloraceta- 
mide  into  chloroform  and  carbonate  of  ammonia.  (Malaguti,  vid.  inf.)  — 
2.  Chloracetamide  sealed  up  a  with  a  small  quantity  of  water  in  a  glass 
tnbe,  and  heated  to  100°  [it  should  perhaps  be  200^"],  is  resolved  into 
chloroform  and  carbonate  of  ammonia: 

C^NH2C1H)2  +  2H0  -=  C«HCP  +  NH^  +  2C02; 

The  formation  of  chloroform  is  by  no  means  preceded  by  that  of  chlorace- 
tate  of  ammonia;  for,  if  the  tube  be  heated  to  130%  the  chloracetamide  is 
found  to  be  still  unaltered,  whereas  chloracctate  of  ammonia  heated  with 
water  is  resolved  into  chloroform  and  carbonate  of  ammonia  between 
112^  and  115°  (Malaguti). 

3.  Chlorine  gas,  when  dry,  does  not  act  upon  chloracetamide,  even  in 
sunshine;  but  in  presence  of  water  and  in  sunshine,  it  forms  chloracetamic 
acid  C*NHC1*0*,  which,  after  a  few  days  sublimes  in  the  bottle  in  long 
needles  (Cloez): 

C<NH»C1303  +  2C1  =  C^NHCl^O^  +  HCl. 

4.  When  dissolved  in  dilute  nitric  acid  and  evaporated,  it  leaves  nothing 
but  terchlorocetate  of  ammonia: 

C<NH2C1»02  +  2H0  =  C^NU^CTO^ 

5.  Similarly,  when  chloracetamide  is  dissolved  in  aqueous  ammonia, 
which  takes  place  slowly  in  the  cold,  quickly  with  the  aid  of  heat,  it 
takes  up  2  At.  HO,  so  that  the  solution,  when  evaporated,  yields  large 
crystals  of  terchloracetate  of  ammonia  (Malaguti).  —  6.  Triturated  in 
the  cold  with  hydrate  of  potash,  it  does  not  evolve  ammonia;  but  when 
boiled  with  solution  of  potash,  it  gives  off  all  its  nitrogen  in  the  form  of 
ammonia,  and  forms  terchloracetate  of  potash,  which  is  resolved  by 
farther  boiling  into  chloroform  and  formiate  of  potash  (Cloez). 

Combinations.  Chloracetamide  is  insoluble  in  Water  (Cloez);  very 
sparingly  soluble.  (Malaguti.) 

It  dissolves  readily  in  Alcohol,  and  very  easily  in  Ether  (Cloez, 
Malagnti). 
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Chloracetamic  Add.   ONHCIH)*. 

Cloez  n845).  X.  Ann.  Ckim.  Pkyt.  17,  305;  uhetr.  IT.  J.  Pkarm.  % 
341;  aLK>  J.  pr.  Ckfm.  37,  313. 

ChiarmetlamtdKre,  Ckloraceimminsjmrty  Aeide  ekloracitaamiqwe^ 

Chloncetaroi Je  moi:5tened  witb  a  small  qaantitj  of  water,  and  ezpoced 
to  tbe  sun  in  a  bottle  filled  vrith  cblorine,  soon  yields  a  sohlimaie  of 
cbloractamic  acid  in  needles,  wbicb  may  be  parified  by  crystalliatioo 
frt>m  ether. 

Long  colourless  needles,  wbicb  fnse  wben  beated,  and  partly  snblina 
nndecompose^i.  Nearlv  inodorous,  but  bas  a  barsb  and  very  diogreeable 
taste,     Perm^Lcent  in  tbe  air. 


Cloei. 

A  C    

...       240     . 

^     12-21     ... 

12-1 

X   

..       140     . 

..       7-12     ... 

70 

H    

10     . 

...       0-51     ... 

0-8 

4  CI     

...     141-6     . 

...     7202     ... 

71-4 

2  O      

16  0     . 

...       8  14      .. 

....       8-7 

C*MKP<y 

.     196-6     . 

...  10000     .... 

...  100  0 

'If  it  Ne  .til:-»triMe  to  assoTe  th-  existence  of  a  chlorinated  amido|:en  «■  NGH,  tk 
»ci*l  n.ar  **f  r^fa^^^^!  x<  C'  NC'ill  ClHV;  as  bowever  it  coataios  only  20,  it  is  not  « 
arid  proi^rlr  <o  o  iIU^.  but  a;i  acid  aldide.] 

Tbe  acid,  wben  boiletl  witb  aqueous  potasb,  ^ves  off  all  its  nitroiseB 
in  tbe  form  of  ammonia,  and  leaves  nothing  but  cbloride  of  potassium 
and  oarboiuito  of  p  ta.sh: 

t  NH*  ;hV  *  2!10  •  SKO  =  MP  +  4KC1  +  4(KO,COS). 

Tho  aoid  is^  in-.»Ii;Mo  in  water. 

It  disM»!vo>  xxiiliout  decom|>osition  in  cold  aqueous  alkalis,  forming 
crvst.Uii.'aMv'  -,i!:>. 

The  uTw.:  .1  :''iJ  solution  evaporated  in  vacuo  leaves  a  white 
amorphous  ir.a->.  whioh  al>sorhs  moisture  from  tbe  air,  and  is  tberebj 
ivnvortod  into  hi^'hly  lu^troa?  crystalline  lamime.  Its  aqueous  solatioa 
is  neutral,  ai  d  vhvs  not  proolpitato  lead  or  silver-salts.  — Tbe  PoUuk-uU 
is  ohiainoil  in  a  similar  manner. 

The  acid  diss^.lves  with  tolerahlo  facility  in  Wood-spirit  and  Atcoksl, 
and  very  readily  in  Fthtr  (Cloez). 


r.  Amiihgcn-nucUus,     C*AdClK). 

Chlorosuccilamide.    C*NH«Cl»0=C*NXra,HO=C*AdClK). 

MAi.A(a  Ti  (1S4(J).     -V.  Ann,  Chim.  Phyt.  16,  7C. 

A  solution  of  chlorazosuccie  acid  in  aqueous  ammonia  is  eraporatedin 
vacuo  till  it  forms  n  syrup  mixed  with  crystals;  this  mass  is  heated  to 
HH)  ,  iu>  lon^  as  it  continues  to  cficrvesce;  tben  exhausted  witb  ctber^  tiie 
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liquid  filtered  from  sal-amnionia;  and  the  filtrate  left  to  evaporate  spon- 
taneously;—  a  syrup  is  thus  obtained  which  crystallizes  immediately  in 
contact  with  water.  The  crystals  are  purified  from  sal-ammoniac  by 
dissolving  them  three  times  in  boiling  water  and  cooling. 

[Is  the  syrup  which  remains  after  evaporation  ot  the  ether  =C*NHC1',  and  is  it 
Bobscquently  converted  into  chlorosuccilamide  by  addition  of  HO  .>  For  the  formation 
of  this  body  and  of  chlorazosuccic  acid  =  C®NH-CPO^,  see  the  latter.] 

Long  delicate  white  silky  needles,  which  fuse  to  a  clear  liquid 
between  86^  and  87°,  and  at  a  stronger  heat,  distil  over  undecomposed  in 
the  form  of  a  liquid,  which  on  cooling  solidifies  in  beautiful  crystals, 
transparent  at  first,  but  afterwards  becoming  opaque,  and  assuming 
the  appearance  of  asbestus.  The  compound  after  a  while  acquires  a 
sweetish  taste. 


4  C 

Crystallized, 
240     ....     20-20     ... 

Malaga  ti. 
20-07 

N 

2  H 

140     ....     11-79     ... 

20     ....       1-68     ... 

ii-7;i 

1-68 

2  CI 

70*8     ....     5y-59     ... 

.    .     59-45 

0 

8-0    •....       6-74     ... 

7-07 

C^NH^CFO    .. 

1180     ....   10000     ... 

100-00 

Chlorosuccilamide  treated  with  aqueous  fixed  alkalis,  does  not  imme- 
diately give  ofl*  ammonia;  but  after  long  boiling  with  caustic  potash,  it  is 
resolved  into  ammonia  and  ch I orosu collate  of  pota«h  {vid.  inf.)  —  In 
aqueous  ammonia  it  dissolves  completely  in  the  course  of  a  few  weeks, 
forming  eal -ammoniac  and  a  brown  liquid. 

It  dissolves  very  sparingly  in  cold  Water,  readily  in  boiling  water, 
and  very  readily  in  Alcohol  and  Ether  (Malaguti), 


Appendix, 

ChloroBUCcilic  Acid. 

The  potash-salt  of  this  acid  is  formed  by  boiling  chlorosuccilamide 
with  caustic  potash,  as  long  as  ammonia  continues  to  escape.  It  is 
Boluble  in  water  and  alcohol.  Its  solution  does  not  precipitate  the  salts 
of  baryta,  lime,  magnesia,  manganese  or  zinc.  It  forms  white  precipi- 
tates soluble  in  a  large  quantity  of  water,  with  acetate  of  lead,  sulphate 
of  copper  and  corrosive  sublimate;  with  nitrate  of  silver  it  forms  a  magnia 
composed  of  needle-shaped  crystals;  likewise  soluble  in  a  large  quantity 
of  water  (Malaguti). 

[If  we  suppose  that  chlorosuccilamide  is  decomposed  bj  potash  in  the  manner 
represented  by  the  equation  : 

C^NH^CPO  +  KO  +  2H0  =  C^C1«HK0<  +  NH», 

then  also  chlorosucdlic  acid  must  be  supposed  to  be  ^C*C\^VL'^0^,  =  BicMoraeeiic 
add,  and  will  therefore  fill  up  the  gap  between  chioracetic  and  terchloracetic  add.] 
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Cy%r^7>ji€d  Compoumds  of  the  Awddogen-nuoUL 

Ctffaamic  Ether  or  Urefhane.   ONiro*=c«AdH»,2CO". 

PriiASw     A%%,  rim.  Pijr*.  54,  233;  mim  Ann.  Pkarm.  10,  284. 

1:;-?:^;.     J»t.  Fhim.  10.  288. 

I  :t^: -.  *  '*V>irLi3t.     Juji.  Pkarm.  54.  370;  58,  260. 

\V:-s-x.     Cynzc  -si.  22.  503:  al^  J.  pr,  Oum.  38,  228;  farther,  Jwi 

T  ^  ?"*i.  T  '■*.  i'^^ 
C  X  rxs.     /.wK   -r^  f.  21.  629:  ako  J.  pr.  CT«».  36. 141. 
Ge^haXtt      S%%   r*;«.  PAw.  72,  184.  -  Precis,  Okim.  org.  1, 140.- 

V.  •".  J  ijm-  ji.  o20. 


r-:»^,  :>rflr»?.  KilUmtiatKmtatrr.  —  DifcoTOvd  by  Damai  in  1833. 

.~— X  :r.  u.     1.  Br  Eixinff  chloroTinic  fonniate  (p.  229)  with  aqoeou 
r    4  v>\  '::   *-.:-:-.*       DuniaS'.        For  the  eqaation  rid.  p    ^30. — 2.    Bj 
r!io  r^  caL-tvzlv-  eiber  :::  <vntAct  with  aqaeoQd  ammonia  (Cahoors): 

x  ?Y  «:in:;r^  s'«^l:v  v^r  e:i;*r  with  the  raponr  of  cyanic  acid,  hy  whick 
jl!s.  aI.  riiz:?  t:htr  :>  :  rreJ  and  orystallizes  out  (Licbig  &  Wotler): 

C^N!lv>  •  C^HW  =  C.VH'O*. 

4  A  .•  ',  '  i*o-*r:>  pk>*r'  :;5  c"!  r-ie  of  cvanoffen  almndantlv,  am!  low 
:>;•  ,•'.  --  ,  •*  :"ri:  «.•*  ~  :•. -•  I  >!- wly  when  sot  asi^le  in  a  closed  ve:^l. 
'  .  :^•  ,  - -'^  y  -  >.:>:..::'  •.  r  wLt-n  jenily  heate<l,  sal-ammoniac  beio^ 
>vijfc"i.i'.  '.:  :1  :  ss:  e  :  r.  •:.  ::r.ii  a  liquid  formed  containin;;  hydrochloric 
t^:^-T  i*  ■  .r:::i-c     'A':.r:i  : 

V  \\:  -  :v^H\^-*  =  CNH-O*  +  C*H^C1. 

v.  0  s%\tv  "  r /.o  s:  piir^i  r^  l-e  prvviuccd  bv  a  secondary  action  (AVnrtxl 
—  «  /  *:^y  :r.o  *o::  r.  %  f  ainrjonia  ^n  vinomethvlic  carbonate,  methjlie 
a\vI;.-'  \  .r.^:  :Vr=.:od  a:  :r.e  same  time  ^Chaucel,"VIII,  445): 

*.^H\^  -  NH»  «  CNH'O*  -^  C'RKfi.  f 

;".:.•  1    A   rvxture  of  chloroTinic  fonniate  and  eicejw  »'f 

s  -  .  '  •  A-.  :■'  ::i  >  ^'.i>:  *.•>!  to  dryness  in  vacuo,  and  the  urelbine 
>v':v;  .;:;-*:  tr."'.  ;1  o  .-iiin-'xc-d  sa*. -ammoniac  hy  distillation  in  the  oilhitb; 
■:'■.!•.»•  •*sv><>  "^;r  A5  a  iv'our^ON?  liquid  which  crysUiiliies  on  cooling. 
It  s  v^-v\*  t  .rr  »:  >;  r.a:c  .iix^^^he^i  in  water  prwiuceai  turbidity  in  • 
>,*..:  .f  r:-^:c  »:  j^'^er.  the  d:<t illation  must  be  repeated  (Damv- 
:^  i\^'!w  o  o:Vor  :>  r.iixcxi  ^  ih  an  eqaal  volume  of  aqoeoos  aramooii. 
r^r^;  j:  0  r*\!::-\*  >**:  a.<:*ie  :r.  a  stoppertsl  hottle  till  the  carbonic  ether  bit 
»N-vr\  :*' \  »:.s..riy*Artv-.  anc*r  wh  ch  the  liquid  is  evaporated  in  vacuo  t:ii 
tV.»  ;;:v:V-r/.o  omVia!  "y^'^  Cahvurs-.  —  3.  Alcohol  or  ether  is  Mituntf«l 
uith  \:*iv;;r  or*  ox  a::  o  .-iod.  evolved  by  boat  in  jr  c  van  uric  acid;  then  left 
•vH^l.  M»  t)..'*i  I-  ^*  a:t>'ator  lar;  of  the  alli'phanic  ether  ma jcry»ta]Iiie oat; 
iko  molbcrl:quii  decided  and  evaporated  raffidentlj  to  «**'M  tk 


URETHANB.  275 

nrethane  to  crystallize  on  cooling  (Liebig  &  Wohler).  —  4.  Alcohol 
satarated  with  volatile  chloride  of  cyanogen  is  exposed  to  the  sun  for 
two  days  in  a  stoppered  bottle  or  enclosed  in  a  strong  flask,  having 
a  long  neck  which  is  sealed,  and  heated  in  the  water-bath  for  several 
hours,  till  it  loses  the  pungent  odour  of  chloride  of  cyanogen;  and  the 
liquid  when  cold  is  decanted  from  the  deposited  crystals  of  sal-ammoniac, 
and  distilled  at  a  gradually  increasing  heat,  the  receiver  being  changed 
after  a  while.  The  liquid  begins  to  boil  at  60''  and  yields  hydrochloric 
ether;  then  at  80°,  at  which  point  the  temperature  remains  stationary  for 
some  time,  alcohol  passes  over;  and  lastly  at  100^  nrethane,  which 
sublimes  in  lamina)  in  the  neck  of  the  retort  and  in  the  receiver  (Wurtz). 
—  IT  According  to  later  experiments  by  Wurtz  (Ann.  Fhartn.  79,  286), 
the  liquid  obtained  as  above,  likewise  contains  carbonic  ether.  On 
distilling  it,  after  separating  the  sal-ammoniac,  hydrochloric  ether  parses 
over  first;  then  between  90^  and  ISO"",  alcohol  and  carbonic  ether;  and 
above  130^  (after  removing  a  quantity  of  sal  ammoniac  which  has 
separated  during  the  earlier  part  of  the  distillation),  urethane  distils  over; 
the  boiling  point  then  rising  rapidly  to  1 80°.  IT 

Properties.  Urethane,  when  cooled  after  fusion,  crystallizes  in  a 
white,  laminar,  nacreous  mass,  resembling  spermaceti  (Dumas).  Sublimes 
in  broad  colourless  laminro  (Wurtz).  Melts  below  100*  to  a  colourless 
liquid,  and  when  perfectly  dry,  may  be  distilled  without  decomposition. 
When  its  aqueous  or  alcoholic  solution  is  left  to  evaporate  spontaneously, 
it  sublimes  in  very  large  transparent  laminaa.  Its  boiling  point  is  about 
180"  (Wurtz).     Vapour-density  =  314  (Dumas);  3-13  (Wurtz). 

Dumas.             Cahonrs.  Wurtx. 

40-45     405  40-37  40*03     ....     40-44 

15-73     15-6  15-96  ....     15-73 

7-86     7-9  8-08  7-84     ....       786 

35-96     360  35-59  ....    3597 


6  C  

CryttalHzed, 
36     .... 

N  

7  H 

4  O  

14     .... 

....  7  .... 
32     .... 

C*NH70* 

....     89     .... 

100-00     100-0     10000     ....  10000 

Vol.  Density. 

C-Toponr 6 2-4960 

N-ga« 1     0-9706 

H-^as 7     0-4851 

O.gaa  2     2  2186 


Vapour  of  Urethane   2     61703 

1     3-0851 

May  be  regarded  as  carbonate  of  ethylene  and  ammonia  b>NH>,C<H^2CO',  or  as 
a  compound  of  urea  with  carbonic  ether  (Dumas): 

2C«NH'0<  «  C«N*H^O«  +  2C»H*0«. 

or  M  a  compound  of  carbamide  with  carbonic  ether :  CAdO  +  C*H*0'  (Persos).  —  It 
ifl  nelAmeric  with  sarcoiine  and  lactamide. 

Deeompontion.     Urethane  distilled  in   the  moist  state,  is  partially 
decomposed,  with  evolution  of  ammonia. 

ComlinaiumM.     Urethane  dissolves  very  readily  in  Water,  both  hot 

T  2 
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mnd  cc'I  i  :  al«o  :a  Alc-Xoi  both  aheolnte  and  bjdimted  (Daaias). —  It  abo 
dis§-:.l ves  rsadilj  in  Eiker  \  Liebi^  k  Wohler). 

^  E'M\'r^M^€,  C-'XH-K)*=C«X(H«Ae)0*,  is  farmed  hj  the  idiw 
of  cvinic  ciber  upon  alcobol : 

0H«0=  -  C*W.CrSO^  =  C*NH"0*. 

It  inaT  y^  r^s-tr^e-l  as  ethTl'M^arbamic  ether  (Wurta,   OnmpL  rtnd.  87, 
ISO:  Cvw.  S'-c.  Q}i.  J.  VII*  92). 

•^  Xanthamide.   oxirsK)»  =  OAdH^j^J  =  Xd. 

DEBrsL     J  fin.   r\<2rm.   72.  1;   ahstr.  Pkarm.  Ccntr.    1850,   117,  135; 

Ldnr.  d'  G^*.  C.  R.  1S50,  50;   JakrtAer.    1849,  4 1 9.  —  Farther. 

Jnn.  PKi  m,  S2.  2«1:  ahstr.  Pkarm.  Cmir.  1853,  81;  -Y.  Jaii.Cft«. 

Phyi.  36.  237:  .V.  y.  Pharm.  22,  311:  JahrrArr.  1852,  565. 
Chascel.     O-nrf    rwiif.  32.   5ST;  /lucif.  1851,   130;  •/.  pr.  CA<m.53; 

111;  J.i'.ry*^-.  1551.512. 

Xn/4:rn«ati.  rr^ikcme  nlfmrf.  —  Discormd  bj  Debiu  in  1849. 

Formitin,  1.  By  the  action  of  ammonia  on  bioxjsulphocaihoBite 
of  ethv].  \.intbate  of  ammucia  being  also  formed,  and  enlphnr  predpi- 
taied  '^Debus,  VIII.  44o): 

CCH'S'O:  .  2NIP  «  C'Nii'S^O^  +  Cni»>'H*)05,2C.S«  +  28. 

2.     Bv   the  aotiou   of   air.monia   on   vinomethjlic    oxyaulphocarbooite 
(ChanV..  VIII,  44V: 

Thi!»  action  i<  ar.alo^«-u-  to  tlie  ilcconiposition  of  vinomethjlic  carbofiitf 
by  ammonia. 

y'.'f  r '.-I'"  -J.  Dry  nmrniniaril  pi5  is  pas^d  into  an  alcoholic  solu- 
tion of  bioxy>ulphooarb,ir.?.to  «»f  ethyl,  wberenpon  the  liqnid  becorow 
hot,  an. I  yioM-  a  preoij'iiaU'  «»f  fulpbur.  As  soon  as  thia  precipitation  U 
at  an  onil.  the  pa^-sa^o  tf  the  ffa<  is  interrupted,  the  liquid  filtered,  w"i 
tlio  tiiiruo  ovajv'nito*!  to  drvD'^ss  in  vacuo.  The  residue  effloPKW* 
almost  ooniploioly,  f.»rminj  sn-.all  airirrcffateil  necfiles  of  xanthate  of 
ammonia,  suiiraitvl  with  an  oily  liqniil  which  is  xanthamide.  The  littff 
may  l»o  tlis>t«lvod  o:ii  hy  ether,  and  remains,  after  evaporation  of  th* 
otiier.  in  the  form  of  an  oil  havini;  an  alliaceous  odour  and  gradotliv 
Holidifvin:;  luMow  2*-''.  If  this  solitl  residue  be  dissolved  in  a  sniill 
quantity  of  alcohol,  and  the  alcohul  evaporated,  the  coni[iound  isobtainfJ 
«|uilo  i»uro  and  in  large  crystals.  Or,  the  solution  of  bioxysulphocarboostc 
of  ethyl,  after  being  treated  with  ammonia,  maj  be  simnlj  evaponlt^ 
oxer  tiie  water-bath,  and  the  residue  frce<l  from  xanthate  of  ammonit  tj 
treat  in::  it  xvith  a  small  quantity  of  water.  The  remaining  xanthamkif 
may  then  In?  crystalliECil  from  alcohol  as  above. 

The  bioxysnlphocarbonate  of  ethyl  required  for  the  preparation  MV 
be  ohtained  hy  either  of  the  processes  given  in  Vol.  Vlll,  p.  441*'r 
better,  hj  treating  an  alcoholic   solution  of  potash  with  bisalplii<ie  of 
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carbon  till  it  Is  nearly  neutml;  diluting  the  liquid  with  twit'e  its  bulk  of 
watiT,  and  then  parsing  ehlonne  through  it,  wherehy  chhiride  of  pf^tas- 
(siuiu  and  bjoxy*»iiljdK>carhonate  of  ethyl  are  pmilueed,  the  former 
remaining  in  solutioti,  tlie  latter  separating  in  the  form  of  a  yellow  oil: 

C<HiKO*.C*S*  +  CI  =  KCl  +  C«H*S*02. 

To  prevent  the  derom position  of  the  latter  compouml  hv  excess  of  chlo* 
rine,  a  snmll  quantity  of  iodide  of  pota^isinm  may  Ijo  kidded  tn  the  liquid, 
and  the  passage  uf  tiie  chlorine  tlt^cimtinued  as  snon  Ui<  the  liquid  beeomes 
hrown  from  separatioQ  of  iodine.  The  hiftxy«alphocarboiiate  of  ethyl  m 
llien  washed  with  water,  dii^aolved  in  a  mixture  of  1  pt.  ether  and  2  pta. 
alcohol,  and  treated  with  amnioiiia  as  ahove  (DehuaJ. 

Prop^rtUi.  Crystallixea  in  truncated  rhombic  pymmids  belougini^  to 
the  oblique  prismatic  fcy&toui,  and  eometimee  :i|qjroxiu>ating  to  tho 
cubical  form,  Plniie  augle  of  face  A*  nearly  =  90  ;  JP  :  /*=  118;  p  :  A^ 
10  j"  hence,  and  als^o  by  diret't  mcaf^urement,  ^iP=137^  The  edge 
Wtwecn  Jr*  and  p  is  t^ometimcs  t^lightly  trancated.  Cleavage  very  |>erfect 
parallel  to  h.  The  face  k  m  often  so  greatly  extended  that  the  cry-'^tals 
appear  to  he  reduced  to  tables.  By  elow  evapomtlon  very  large  crystals 
luay  be  olttained  (Debus).  Colourlesa  prisma  (Chancel).  Melts  at  36'' 
(iJebus,  Chancel)*  Sparingly  soluble  in  water,  hut  dissolves  id  all  pro* 
portions  in  alcohol  and  ether;  the  fiolutious  are  neutral  (Debua). 

Crytiah  dritd  in  vac,  over  tuiphuric  and.     Debus  (mean), 

6C 36     ..,.     34  2B     ........     34  36 

N,.. 14     ....     13*36     12-90 

7H 7    ....      666    770 

2  S „,     32     »,.     30-47     32*14 

2  O J6     ,..,     15-23 
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Xanthnmide  ii  ny  be  rrgarded  a*  urethane  in  which  hftlf  the  oxygen  is  replnced  by 
sulphur  (Chancel).  According  to  liic  |»r(Jcl«ita  obtuhud  by  ksilry  distil  I  aii-m  {vid.  u{f,) 
it  nmy  also  be  rt^gardcd  an  a  compound  uf  cvftuuric  acid  and  merca{ktati  =  C*ll'S\C'i!NO^ 
[or  rnther:  3(J*HS^C' tPN*C)*']  (Dtbus).  —  Debus  alstt  proposes  for  it  the  fornmliB 
CH'O.OfNH^O.CS*,  and  C*U«0,C5iNH^O,C03  +  C^H*S,C-*NH*S,CS5'. 


Decompositions,  1.  Xanthauiide  exposed  in  a  distillatory  apparatus 
to  a  gradually  increasing  temperature  is  resolved  into  niercaptan  and 
cyan  uric  acid: 

3C«NH?S303  =  3C*B'^S«  +  C«Nni»0^. 

It  began  to  giTe  off  gui  at  110**,  and  boilrd  nt  l"5°f  giving  ofF  n  coloadess  Mcmid  which 
bfd  a  Blight  alkaline  reactiion.  smelt  of  nienujlazi  a^vd  cyunk'  Acid*  becHnie  coloured  by 
ex[K>flure  to  light,  was  insoluble  In  mater,  but  miied  iti  nil  pi oportkmsi  with  jilcdiol  and 
ether,  lis  alcohulic  solution  gave  wilh  c-orrosive  lublimate  a  cmpions  white  precipitate 
which  became  cryfttalliiie  alter  a  wliile,  and  wns  found  to  he  a  compound  of  men^ptide 
of  mercufy  with  chUiride  uf  nKTiury  =C'*H'41g'S*,  HgCl.  The  re!>iduf  in  thr  rcturi  was 
B  solid  Krt7i!th  white  ma^s,  which,  when  di&^^nlved  in  »  ^mrdl  E)t)a[itity  of  nkuhoh  yiehlL-d 
rryftab  of  cyHTiuric  arid  (Debus).  —  2.  Xanthauiide  dissolves  in  strong  pSul- 
phurie  ackl^  and  is  reprecipitatetl  froui  the  solution  by  water.  Tho 
spltition  when  hetited  or  left  to  stand  for  sonic  lime,  gire«  oH',  without 
blackening,  a  large  t^uaiitity  of  sulphurous  acid,  and  afterwardtj  contains, 

*  ht  the  CnincatlDD'face  of  the  pyramid  :  P,  p,  facea  of  the  pyrainid. 
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be^ie?  nTphizrlc  ici^L  %n  a^id  vhidi  forms  m  soluble  salt  with  borrta 
>I^:<::r  .  —  3.  XAUihamiJe  lolM  for  ^ome  time  with  H^drocJdoric  acid, 
iz.  &s  &i'par&tur  £<i  mrr&sirrd  that  the  volatile  products  coudensable  it 
at*:  l:  10'  vere  con^f«elied  lo  run  hack  ajaiu.  jielded  sal-ammoniac,  and 
a  Tr!I  w.  To'.iiiir  o:!,  :.vi  vet  further  exam  iced  (Debus).  —  4.  SUric 
er^S  aris  vl-.-Ieailj  o::  x&i.:h&m:de.  with  erolntion  of  nitric  oxide,  form- 
ic 5::lpLnric  acid  aci  as  other  acid  n^-kt  vet  iniT^tigated.  — 5.  yitron 
a-TKi  ra[*c<ur  pas«esi  inio  water  in  «hirh  xanthamide  is  suspended,  formi 
oi7.<£ri:<vai:aie  cf  irihyl  OHKKOySO  (VII  J,  490,)  which  pirtl/ 
ct;'"*^'..!^  :::i  &C'i  T^^^-J  ?>^niains  in  s«iiut:vn.  nitrous  oxide  being  like- 
wia^er^lTei  a-i  a-uiiLur  piecipiiated  (LVhns). 

C-\H-c^--a  •  N->»  =  OH»O.C-"NSO  *  NO  +  2HO  +  S. 

(.  XarTSaTTiii-e  i<  dt^:-!22pc>5e-J  br  Ammy-mia  at  150~,  yieldinjcr  carbonie 
M?i.  irir:if^i*b\:<TaL:c  acid,  and  stinking  compounds  resembling  met' 
ca;*ia^  —  T.  i  .iza'.-^tf  and  B'ir\tj-uater  boiled  for  several  houn  with 
saziibaziiie.  ie<on:p.i£e  it  into  alcohol  and  hvdrosulphocj&nic  acid: 

CN'H'SW  =  C«HW  +  C^XHS*. 

T^  nptr-.^ *zi  6.>w  »>:  i^-vrcd  tctt  wril  with  p»Kash.  becante  the  ezcesf  of  thd 
Li.Li  :*  i..£s7^:  :.-  *<i*r%xt  fr?ca  the  pixMons  of  the  decompwition;  bol  with  bairu- 
w^:r  -.-.  &  i:>:  ^ticrr  KT-irxr-Li  *c»  imnred  ih*t  the  roUtile  producu  maj  nm  Iwk 
fX«.T  ■-■■  >.'r:-:  i:-r*.  k  ;i*r  ".*:*  :f  il .*■»'- ol  u  (.'btained.  and  the  liquid  in  the  rrinit. 
w^.  r  -S-i-i  —  =  *!.■«»  >f  btrtn  rr  t  *:r«'!i  of  csrboaic  ai-id,  yields  ciTiCalKiie  sulpbo- 
.rij..  -.'.  :.•".£=.  A~-.r..i  -s  ^'-S--  t^.I^ed  dur if  ihe  distillation.  e«p«rullT  it  tb( 
>-i.r  r  .^  :i»  — >.  X.i:::haaiide  m  solntion  is  decomposed  by  tie 
ex  .:;■:>  . ;"  *;*:.  rxr:-ry.  azd  ^:Ivi^.  a  metallic  sulphide  being  formed 
i-  ;  i  ^  ivv  -r  ^v:  -  .5  wbioh  sir-ajrly  affects  the  eyes;  the  filtereil  liquid 
y^i-' ".>  '.V  ,:.*:..li:  ::  a  siaall  quantity  of  an  inseparable  neutnil  IkhIv, 
kr .:  A  r-\-  i  -  ■:  J* ■ '.. : j :  r : ::  j  a  sn. a!  1  q ua nt  ity  uf  an  amnion  iaca  1  a-alt,  wLu-o 
ao..;.  ^*r:r.  >r",\sri:o:  bv  *u'.rh-r:o  acid,  irive?  out  the  odour  of  cyanic  a<.''l. 
—  ;  V»":  .;:•  A  ".  :-..'.  >:!-::  r.  lI*  '/v/.-iV  cAl.-n<it  h  added  to  an  aKvljrIi.* 
A\-::.r.  , :'  \\:.:'.  ii-i  lo.  :lo  liquid  nr^t  assumes  a  bloml-red  odour,  llirn 
Kwv.c^  ».\ '.  -r -;>>.  ir  :  y:.:lJj  a  precipitate  of  amoqihous  sulphur:  ii«e 
I'vj.  .,:  r":;:t'i  :t.'".  :":.:?  :  Tv?o:r::a:o  when  the  action  is  ende«l.  yii'Ii^* 
crv>\:'N  rr<:  .:  i  ^  .::.i^. ur.  i  <{  xar.tlianiide  and  cuprous  chluride.  wl 
ihV::  .:  ^vy>u:v:.>;ya::a:o  .f  o:hyl  ,Pobu?.  VIII,  4J>1): 

,«i*Ni.>\^    -   4v'c<.:  =  :  L"-NU"Sl>AuLi    +  Cni^O.C-NSO  +  21IC1  +  S. 

A  >  vvVr  o.-.o:  t:  :.\ko?  i '.;U"v  xtLot:  an  aqueous  solution  of  xanthamide  \* 
\\'.\\K\i  «.::•.  o\vvs#  .:  ouirio  fu!}'b:ixo  and  hydrochloric  acid,  a  white 
or\  >:,i''."i*  vT\v  ;::■.:«'  v  f  ::.o  o  ■pj'Or-oi'injH.iund  bein^  ininu'diuti'ly  ]iP>- 
diK-iNi  —  'iV  A::  .i\".'^:.*:v'  solution  of  xanthamide  gives  a  white  prt-cipi- 
Uio  ^»-:^  tN»rT\'>i»o  s',;K:".::i:o.  and  a  yellow  crv>iallinc  precipitate  with 
bu!i!or  .10  x»!"  J-'..*: ::•;:: v..  W;:h  ibo  .:rvator  numWr  of  metallic  salts^  how- 
*Mor.  s*^l;:tu'::>  of  \.ii::l.a::::.;o  form  no  precipitates  (DebusJ. 

<  \«'^* »•:.:':.":.€  Xar.tI:a:v.:-;o  uniio<  with  metallic  iodides  and  chluridtf* 
foiiniui:  dotimto  i*ry>tari:r.e  oomjvunds. 

.\.r;M.r;».:V  fcLrh  (\rrus  I\iUf.-a,  2C«XHW,  Cu«I  =  Xd^Cu'I. 
*^(U»cainiHl  by  mixinc  a  solution  of  SXd.CuTI  in  hot  alcohol,  witbt 
warui  •loluiuui  of  iiHiido  of  (K^tas^sium;  a  small  precipitate  ia  then  furuied, 
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\(t  tbe  lir|uid  filtereil  therefrmn,  antl  left  to  stand  for  a  few  liours^ 
leposit^i  the  coiupouad  a  iti  conceiitrieallj  grouped  needles^  Tlie  rnotfier- 
iquor.  wben  furtiier  evaponitetl,  yields  Lirge  lariiiQar  cri'stals  of  tlie  com- 
pound b  {vU.  inf.),  and  liistly,  xaiitliamide  and  cLltiride  of  poia«aium: 

Xd^Cu^Cl  +  KI  =  Xd^Cun  +  KCh 
and 

xd^Cun  =  xd5Cu=i  +  xd. 

Tho  compound  a  cryatallisiea  in  broad,  white  needles,  which  are 
insoluble  in  water,  but  dii^fiolve  in  considerable  quantity  in  cold  filcohol. 
The  clt'iir  ak'oliolic  solution  becomes  turhid  when  heated  hi  the  boiling 
pointj  and  deposits  a  considerable  qujtntity  of  cuproua  ioilide,  Mhilst 
xanthaniide  remains  in  the  liquid^  ami  may  be  obtuined  in  crystals  from 
the  Jiltrate  by  evaporation;  but  if  the  solution  containing  the  xanthanude 
be  allowed  to  cool  in  contact  with  the  cuprous  iodide,  and  left  for  some 
time  afterwards  in  contact  with  it,  recombination  Utkea  place,  and  the 
original  compound  Xd'CuM  is  reproduced »  In  boilin^f  water  the  com- 
pound neither  melts  nor  dissolveSj  but  suffera  partial  decomposition. 
Heated  on  platinum  foil  it  becomeis  liquid^  and  f^oliddies  In  a  crystalline 
mig9»  on  cooling;  at  a  higher  temperature,  it  blackens  and  givea  otT 
tnercaptnn^  When  kept  in  closed  vessels^  it  turnip  green  and  gives  off 
mercaptan.  Nitric  acid  decompoi^cs  it  with  violence,  setting  the  iodine 
free.  Hydrochloric  ficid  also  decomposes  it,  formiJig  Xd'fJu'^Cl  and 
bydriodic  ucid.  Potash,  ammonia^  aud  sulpbocyanido  of  potassium  act 
upon  it  in  the  same  manner  tm  on  the  corresponding  chlorioC'Com pound 
{in/.)  (Debua). 

Oebuii. 

2  Xd 210    ....     52-5 

2Ca  „ .,      64    „„     160 

I....... ^ 126    .«.    315    3211 

Xd^Cu*!    .,.,.     400     .,,.  1000 

b.  XdHIJu'L  — Crystallizes  from  tlie  mother-liquor,  from  wliicb  a 
bafi  been  dejxiwited  {»up.).     Large  laminated  crystal  (Debus). 

The  compoun<iH  XdCu'J  and  Xd*Cu*I  appear  likewise  to  exist 
(Debus). 

Xanthamid€  with  Cuprous  Chhride,  —  a,  XdCu^CL  —  Formation  and 
PiTparmtiofi  (p.  278).  —  Crystallizes  in  small,  white,  tshining  rhombohedral 
crystals,  approximating  to  the  cubical  form.  Heated  on  platinum  foil,  it 
melts  to  a  yellow  liquid,  and  at  a  higher  tenipemture  ia  decomposed, 
yielding  mcrcaptan,  CuSj^Jtc. 

Nearly  ini^oluble  in  cold  water  and  alcohol,  but  dissolves  with 
tolerable  facility  in  warm  alcohol,  to  which  it  imparts  a  brown  colour. 
On  boiling  the  j^olution,  part  of  the  ealt  is  deposited,  with  reparation  of 
eulpbide  of  cofiper;  the  hot  ^tunited  solution  deposits  the  greater  part 
of  the  salt,  on  cooling,  in  crystals  of  the  above-mentioned  form. —  Water 
and  other  liqnida  acidulated  with  hydrochloric  acid  dii*«olve  a  contiider- 
able  quantity  of  this  compound,  which  is  then  almoet  wholly  precipitateil 
on  the  aildition  of  more  wuter,  or  when  the  acid  is  neutralized  by  a  base. 
Hydrochloric  acid  appears  also  to  give  stability  to  the  compound  ;  for 
whea  disgolved  in   bydrochlorie  acid^  it  does  not  decompose  so  readily 
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▼na  iF93»fL  w  3.  &  ^•iiiii  mc  ^traafimisr  due  aciL     X^c-c  »i  5»- 

*i».Li'tT  jn  ▼i^*?  — Ajoumza  fiL«mr»  i  liiz^.  lait  ■iLfr'ji'z^if  i  sail 
injji"."7  \t  n  5:rn-ir  i  «i  i^oa  wiiiiii  lari*  'lia^^  wi-fn  i»»air-. — 
r 'C. .-:!--»- "^  ••■-■.■ -ir^  :::  r!-.iLaii-ir-'«T.  ii  irsc  "Jo::  ^e  .■»-■..  .r^  .-rt-^^  *.:. 
luift'X  1  L  5r  V  :    IT?.  "•"-J.  =1  r:i:  ^Ti^ixiiija  iL  i,TniijQ:a.  —  "^^  la  •..•L:-» .; 

f  : *T-i    -   ir--:    —    i*-4?    _    i5-^3 

r= ri    ...     :--.•   —     j-si*    _     y** 

1  :    :tj    -.     ri? 

1  s  - -    l^'\     -     Vi    n _.     Ivli 

y   :*'»   —     -i^ 

iil i-i-i    -   ^lii   —  i*-n 

n  1^4   -   :- ;:•     —  _    i:-*? 

i-iL-r.  514  4    -  :w-w 

♦.  Xr-rir*!! — I.  Ottk3*i  bj  fcifcz  ratlter  more  tins  I  At 
niTijai  -frf  t:  I  At.  :c  lie  -r^icT*"  i-  i  J  iiassHTed  ia  &Io>li->l.  vid  ktrisf 
ii»»  _  :t'  t  t-  *-iT«  n:**.  — i.  5j  jtwisLIt  a.i.i:«  &b  al-^.bolic  JolvtioBc} 
riTrr  ri-:r  i*  :  li  Lr  i  ■. -r  s*:".;!:-:^  of  yir.th7iini»ie,  till  m  diopof  tke 
'^■TZL^.z  T-.-ii-r^f  *  ii-*  rei:^?-  : -:  »r---!i  j*:<-=  •iisappears.  m  precipiafie 
■:■:  *T.  T'liT  i*  ::-r:Lr*:  li-*  £  :7i:e  T:*l'i*  f-v  j2.-.w  eTiporatJon  crysttls  of 
^^  :.V. -:•>--  -     *^-  :ij*-^Ti-:^j:k:^:e  ■::  eihvi  remains  in  sc.latk-n: 

t.-vH'?  >  -  *:i:.  =  1  :cnh*5^>.c»h::  ♦  2HCi  -r  s  •  oh-cc-t^s^. 

j?  7t  -.>i;lT:i.r  4  A:.  riTr':  n'tiiie  asd  5  At.  xanthamide  in  witer. 
i::il::-r^  ^ir^i  ;:  "ijir ^L...-!-:  acii.  a  cnrsialllne  precipitate  :.< 
.«.;-^'  '-.--«- I'  rl.'iT  ;:  XiKTuK!'!.  but  c^tntainine  al-o  smaii 
*:-_^:::  ->  :  Xl'C-V-  i- i\^:z::::=:-?s  als-  of  XdHTuHri.  ^Its  alcoh..lic 
^    -.    -  1   Lil  -ri  :     ?■:•: 7 : i- r-. -^  craj-:niion,  vield»  thtf^e  iLrw  cid- 

•  "---^  -.  -  T-  i-i  '  ..r-ri:Al-.rv^  frrci  -iil-ie  aloholic  JH^li^tiom*  in  wniie. 
.VT-V,  .  \-^  r"i-r:r-  .*  tjv-r^,  ^-i  \t\*^i  5tr«"«ni:  solutions  in  larco  >ii- 
^~;^:  *.:  .^  "   Ji:-  crvfii!?  Irocrje  ii-il  an.t  like  enamel  bv  keeping,  a&l 

*  V  "I  -.    ...:     •   ^.    -."   a   ve*-'.  w   liju«].   which  soliditios  on  covilir::  li«  s 
,^^..-  .^    - -s?  likr  r:*-.:'--!  ::::re:  at  a  stronger  heat,  c^miplcto  »ItH*«»n-p»- 

.:V.  1  ■■  .^  ;  \..v  .1-  :  r.rrcsrMni?  ev  Ivt-d.  —  The  coni{>uund  i>  in^'lu!'-: 
f^ .1.     ■';    :>*-'.-.».f   r^a.iiiv   in   aKvhoL   fonninir  a  solution   wlii^'ii 

V  Jk. -^  W  I- -..i-^^J^  ar.i  dop■:.^'i:^  sulphia^  of  Ci»ppef.  Pota.>h  a.l«M  t' 
V  1*^-*  -•-  .-   •■  r  w5  ■: ya-n  a  white  precipitate  which  dissolves*  in  a  slijb: 

V  V^<  .  •' "  e  r-.-aje:::.  frniini:  a  solution  which  deposits  sulphiJe  rf" 
exvV>>^  3^V.^"j'"a  few  hour*,  an  I  leive>  a  yellow  oil  when  evajHTiteJ. 
Ani-M  ^na  a-d  i-arlwnate  of  ammonia  l»ehave  in  a  simil  ir  manner,  hut  tb* 

"ipiiat.  5  ar^  Io^<  .^olabie  in  excess  of  the  rea^nts.     Nitrate  of  <^^^ 
f^i*  white  precipitate  which  soon  turns  black.     Io<lide  and  sulj.hi'- 
tlt  If  lK>«i*=^ium  form  white,  crystalline  precipitates.  ~  Sulphate  J 
\J^tto«  no  cham^'e  in  soluuona  of  thia  compound.     Hjdiochlon* 
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acid,  nitric  aoid  and  salpbaretted  hydrogen  act  upon  it  as  on  the  preced- 
ing compound  (Debus). 

Debus. 

12  C 720  ....  23-27     2331 

14  H   140  ....       4-52     4-53 

4  O   32-0  ....  10-34 

2N  28-0  ....       905 

4  S    640  ....  20-69 

2Cu 640  ....  20-69 

CI  35-4  ....  11-44 

Xd^Cu^Cl  309-4     ....  100-00 

c.  Xd'CiiK/l.  —  1.  Obtained  by  dissolving  1  At.  XdCu'Cl  and 
2  At,  Xd,  or  1  At.  Xd'Cu'Cl  and  1  At.  Xd  in  alcohol,  and  leaving  the 
solution  to  evaporate.  The  best  mode  of  proceeding  is  to  divide  a  solution 
of  xanthamide  into  three  parts;  conveit  two  parts  into  the  compound  b  by 
the  method  above  described;  then  add  the  last  portion  of  the  xanthamide 
and  filter:  the  compound  c  crystallizes  from  the  filtrate  by  spontaneous 
evaporation.  — 2.  An  aqueous  solution  of  xanthamide  is  strongly  acidu- 
lated with  hydrochloric  acid,  and  cupric  sulphate  added  in  small  portions 
as  long  as  any  precipitate  is  formed;  this  precipitate  is  then  dissolved  in 
alcohol,  the  solution  filtered,  and  the  filtrate  left  to  evaporate;  the 
crystals  which  first  separate  consist  of  the  compound  c.  —  Crystallizes 
in  large  aggregated  crystals,  derived  from  an  oblique  rhombic  pyramid; 
they  are  transparent  and  lustrous  at  first,  but  after  a  while  become  dull 
and  like  porcelain.  This  compound  melts  when  heated,  and  at  a  higher 
temperature  is  resolved  into  mercaptan,  sulphide  of  copper,  and  other 
products  not  yet  examined.  It  is  nearly  insoluble  in  cold  water,  but  is 
readily  dissolved  by  alcohol  either  cold  or  warm.  The  alcohol  may  be 
heated  to  the  boiling  point  without  decomposition.  Potash  and  ammonia 
added  to  the  solution  exhibit  the  same  reactions  as  with  b.  Carbonate 
of  ammonia  produces  a  white  precipitate  insoluble  in  excess.  Sulphuric, 
hydrochloric,  and  nitric  acid,  sulphate  of  soda,  and  nitrate  of  silver, 
behave  with  c  in  the  same  manner  as  with  b.  Iodide  and  sulphocyanide 
of  potassium  produce  no  alteration  in  cold  dilute  solutions  of  c;  out  in 
strong  and  boiling  solutions  they  form  white,  crystalline  precipitates. 
3inc  produces  no  precipitate  in  the  cold,  but  at  a  boiling  heat  it  throws 
down  copper,  and  liberates  xanthamide  (Debus). 

Debas. 

18  C  108-0  ....  26-0?     26-49 

21  H 21-0  ....       507     4-92 

6  0 480  ....  11-58 

6  S 960  ....  23-16 

3N 420  ....  10-13 

2Cu    64-0  ....  15-45 

CI 35-4  ....       8-54 

Xd»Cu2Cl 414  4     ....  100  00 

d.  Xd*Cu*Cl.  —  Obtained  by  dissolving  1  At.  XdCu*Cl,  and  from 
8  to  4  At.  Xd,  in  alcohol,  and  leaving  the  solution  to  evaporate.  Large, 
tnnsparent,  colourless,  rhombic  crystals,  of  very  complex  form.  Some- 
what soluble  in  water;  dissolves  in  alcohol  much  more  readily  than  the 


SI  WntTVCXtz  COi%JVGXfKD  OOMTOinmS  or  AMlDOMII-yuaLP, 


fw««ax  ^amfmmmis;  m  ifei  bc&aTiovr  witk  rff^tiBU^  it  acnes  eztctlj 


2*C    !«-•  _  tT'TZ    27-74     _     «7*47 

2^  H S-#  _  5-»    5-44     ««       5-3t 

*••    *♦-•  -.  12  3J 

?> I£?^  —  24-^ 

4N *i*  _  19-79 

i  C  X *4  ♦  __  12-32    13-S2 

a  i5-4  _  4-?^ 


X«:«SCI *lir4    _- 

T^fM  3eT«^  ccwpcvad;  of  Ttntlmnide  with  capioiu  chloride  tie 
cv  ffiaw  sani  b?c«  rowiilT  aoUble  in  micohol  in  proportion  u  tliej 
cvnafx  !iMc»  xutkuciie:  vhen  disolred  in  Teiy  Im^  qnmotitici  of 
aJev&Mi.  ii*fv  t^Skt*^  fiinxil  decompositioB,  bein^  resolTed  into  two  other 
cmuvosf^  foe  ce«:;umiEr  sore  umI  the  other  lees  xnnthamide.  Wbei 
k-«  5jr  jvone  ifw*.  evi«  if  protected  from  air  and  light,  they  beeome 
<fell  jii  she  iKriace*  xai  fiaaUj  hbck,  from  aeparation  of  saiphide  of 
cvvficr  yLVKMs  « 

Xcifii0t>ir  vOi  Cifpn>m$  Sulpio(yamide.  —  a.  Xd^lOCa'CyS'. — 
&2|tit.HmK>Se  c/  MasH^^Lm,  added  to  an  alcoholie  solution  of  the  cm- 
^ts^rd  AcV^rCw  th^v^v$  down  this  componnd  in  the  form  of  a  crystalliM 
poKirc^ase.  vkkh  atass  W  washed,  first  with  akohol,  then  with  witor, 
a=>i  ir>*c.  —  H«a:e^  ti»  ^^  in  a  glass  tnbe,  it  does  not  fuse  or  nndeigo 
azT  Alxer^&iicc  cf  aK^eannce,  bnt  gires  off  a  small  qoantitj  of  meitsp- 
tti.  A:  a  r>e«i  hni.  :i  r&r%$  black.  Snlphoretted  hydrogen  decompose! 
is.  T^viviir;  j^^Llriiie  cf  copper,  hTdn>$alphi>cjanic  acid  and  xanthamkie 


i>W9C  j^v  «.'  ^*  wUrioi^ 

Deboft. 

^C       ..  .-      1^     .^ 

11:7    .... 

..-     11-63 

:  H -      :   ^ 

o-i:i    _ 

...       076 

to    -  _       16     — 

1-20 

i2  S          .    —  _     3i2     _ 

26-d6 

i;  N        -                  1*4 

11-65 

i*:  c^      - ^40   _ 

4S-29     _ 

..-     48-26 

CNK^5=<^'.:X»H.-NS*  1325     ..-  100-00 

The  aK'^iicr'Ii^aor  obtained  io  the  piepan^tion  of  thi^  componnd  con- 
tains o::rr\^n5  sa;phocT^ni.xe  and  the  greater  part  of  the  zanthamide.  If 
thv  pwv.p:ai:e  i.  inVtead  of  being  immediately  separated  by  filtration, 
be  loVt  for  A^voral  divs  ia  oi^ctact  with  the  mother-liqaor,  it  abeorbomore 
xanthan-.iae.  ara  fon»5  <\>mpoond5,  ranring  in  c<»nstitution  according  10 
the  t:nio  of  c\^n:act  and  the  dilation  of  the  liquid  (Deboa) 

f  X.i\;\"uH.>S^.  —  Sulpbocranide  of  potassinm  proiiocea  no  prf«- 
pitato  in  a  vv!d  ^i'ilute  aici«holic  solution  of  Xd',Cu*Cl.  But  if  the  soIb- 
tions  K*  warm  and  concentrated,  the  compound  b  is  instantly  precipitate! 
in  small  white  tables  while  the  greater  part  of  the  xanthamide,  together 
with  a  small  quantity  of  cuprous  sulphocyanide,  remains  in  the  moCltf^ 
liquor.  —  The  cv^mpl^und  K  when  gently  heated  on  platinum  foil,  fsJft 
^vea  otf  merca{>ian.     It  is  imwlublo  in  water  mad  in   aloobol 


18  C ^. 

IAN 

TIIAMIDE. 

..     108     .... 

14     .... 

32  .... 
..  160  .... 
..  70  .... 
...     hi2     .... 

18-75     ... 

2-43     .... 

5  56 
27-78 
1215 
33-33     .... 

Deba5i. 
....     18-91 

14  H    

2-41 

4  O 

10  S 

5N 

6Cu   

34-24 

2C«NH7S20»,3Cu2C2NS* 

..     676    .... 

10000 

283 


c.  XdCu'CyS'.  —  When  the  crystals  of  b  are  left  in  their  mother- 
liquor  for  a  few  days,  they  increase  in  size,  become  yellowish,  take  up 
an  additional  quantity  of  xanthamide,  and  are  converted  into  the  com- 
pound  c. 


8C 

7  n  

48     .. 

7     .. 

..     21  15     .... 

308     .... 

7-05 
..  28-19 
..  12-34 
..     28-19     .... 

Debus. 
....     22-22 
3-45 

2  O 

16     .. 

4  S 

64 

2  N 

28 

2Cu   

64     .. 

....     27-02 

C«NH7S202.Cu2C-NS2    ....  227     ....  100  00 

The  amount  of  copper  found  by  analysis  is  too  small,  the  amounts  of  carbon  and 
bydrogen  too  great,  because  the  compound  analysed  was  contaminated  with  a  sniMll 
quantity  of  another  compound  containing  more  than  1  At.  Xd  to  1  At.  Cu'CyS*. 

The  compound  c  fuses  readily  when  heated  in  a  glass  tube.  It  does 
not  dissolve  or  melt  when  immersed  in  hot  water  or  alcohol.  An  alco- 
holic solution  of  xanthamido  dissolves  it  readily,  and  yields  by  evapora- 
tion crystals  of  the  above-mentioned  compound  richer  in  xantbamide.  — 
Strong  nitric  acid  acts  upon  it  in  the  same  manner  as  on  other  compounds 
of  suTphocyauogen. — Hydrochloric  acid  eliminates  hydrosulphocyanic 
acid,  and  produces  the  compound  XdCu^Cl : 

Xd,Cu2CyS2  +  HCl  =  HCyS*  +  XdCuSCl. 

An  alcoholic  solution  of  potash  disstdves  it,  forming  a  red  solution;  the 
liquid  on  exposure  to  the  air  gradually  loses  its  colour,  and  deposits  a 
brown  precipitate  containing  copper,  leaving  in  solution  sulphocyanide 
of  potassium,  together  with  other  products  of  decomposition.  Sulphu- 
retted hydrogen  decomposes  it,  yielding  xantbamide,  hydrosulphocyanic 
acid,  and  sulphide  of  copper  (Debus). 

All  the  compounds  of  xantbamide  with  cuprous  sulphocyanide  turn 
green  by  keeping,  and  are  resolved  into  other  products  not  yet  examined 
(Debus). 

An  alcoholic  solution  of  xantbamide  forms  with  Mercuric  chloride  a  copious  white 
precipitate,  partially  soluble  in  water  and  alcohol.  When  examined  by  the  microscope, 
U  it  found  to  consist  of  crystals  and  amorphous  matter.  It  contains  12  At.  mercury  to 
1  At.  carbon  (Debus). 

Flalinum-compound,  —  XdPtCl -f  XdPtCl'.  —  An  alcoholic  solution 
of  xantbamide  mixed  with  bichloride  of  platinum  deposits  after  a  few 
minutes  a  yellow  crystalline  precipitate,  and  the  liquid  filtered  therefrom 
continaes  u>r  several  days  to  deposit  the  same  compound  in  crystalline 
laminse.  The  last  portions,  however,  which  crystallize  out  are  not  pure,  but  are 
eontaminated  with  a  dark  brown  substance,  probably  sulphide  of  platinum.  The  dark- 
•oloorcd  motber-Uqnor  which  remains  after  the  separation  of  these  deposits,  gives  off 


rM  rranxyi:  coxxrGATED  compounds  of  ahidogbn-xuclel 

v-Li.x  1^ •:■».-»  ~:  :ir  ->uj'Ljae  i^  pa.'-Tiig'.  LjfcCAcr  »iik  sal-ammoniac. 

I^rt-i  r«  for.  i«r»r'  i«:-'  1/ r.rrtu.  Debos. 


^i^•   .. 

-     34-00     ... 

—     13-97     ~ 

..     13-39 

'.4  : 

?"*i 

2-69     .. 

2-72 

•■?-■ 

€-22 

t-.\- 

12-44      . 

.. 

-.     13-35 

^*  : 

h  4& 

.i  ; 

S?-51 

—     3S-04     .. 

..     38-26 

■f  2 

2»>-r6 

19-08     .. 

..     23-30 

3r-M 


\> =•.-:.-        --      i\k*        :  A-  CO 


Tr>  r  =.TT-i.i  ••?-r:-5  lo  •leK'ni|<»«e  at  120",  giving  off  a  stiokiDgoil. 
1\  si  .->  .1  -  1:.  -riier.  ^o.I-^l.  aTid  ether.  Oil  of  vitriol  does  not  irt 
iT«  1  .:  1:  :ri  rirj  lerLptrfci-ne*.  snd  renr  little  even  when  heated. 
N--_iif*!r  .*  ::  Ar.ei  :i«cz  l-v  Lvirv-:liiuric  or  nitric  acid,  bot  aqaa-regn 
c-5€*.>-:»  ::  rfi^j.     F.ii^i  Las  no  action  upon  it  (^Debits).     5 


Tanrin.    l  •XIr^K)•=c•AdH^2S0^ 

I.  Gxziix.     T'tzii^s^.%  A-  '^n^.'iii.     Die  TcrJaumng^  1,  43  and  690. 
IV^aS.'aY.     A%x.  /t  :-n.  iT.  2>6. 
rr;.:rE  A  P;xa5.     As.%   /*i<i?-iJi,  27.  292. 
Kirrr>rvkCr.i<-     A--'^  i-'j-i*.  5T.  170;  65,  37. 
1-.ok;f  rrj'jLMir.     A\\.  I  '\j:'r%.  ;?,  130. 

<  .->:«.     I-  :i*  ::.e  :■:   :xen  asd  other  animals,  where,  according  t« 
S;r.v:'ki:. ::  ci  ?".i  i?  *.--.  ■"• '.  --a  :::  C^liic  or  chuleic  acid. 

•"  ."    r>.  -       .     ?.-   :l.t    acv.jT.  of  Lejt   on   isetbionate   of  amniocia. 
;':.  >  si>.  »  •  ."-  ":.:  -v".  :    i'.-.*  .  j:v:::j  t-if  2  At.  water,  aud  being cuu verted 

V  ■'.  NH  -  .<v-  =  i-N;i">i>*  *  2HO.  % 
y  -..:•■.  .  V  0\-"  .'.V  :?  ir»:\«>i  with  a  large  quantity  of  hydr«>- 
cV..  r-v  •■.  .; .  :';  i  v  .\:ur:  i.-.^rvxi  izkui  iLe  gummy  precipitate,  andevifo- 
r*:vvi  :  "..  :  >  :v-.  ^•:-.  :*- :  ■  a  :- ujb  resinous  mass  anil  an  acid  watrn* 
l\*-::.;  V.  ;  ,:.  '.  ..--  '••  '»':.•::•■  ^;«:\-ui:tOvi  and  further  evaporated  durin: 
^i  u"  vr.vv>c'  •:  rxv*  "-•'>"  vivi-x  s::^  resm.us  mas^ses,  frt»ni  which  it  most 
K- V  vV:  \'.'c  .;•>*. ir:i-:  \  •/../>  ^r.  c.^-li!  l'.  a  quantity  of  taurin-c^y^uI« 
V.  \^n;  ^»  :..  V  V.  :  y.  >./.:/ v  v*  ^^l.i^h  the  taurin  nlu^t  be  nuHrlianicaiiv 
ja*'i\i:.i:o/;  r.r.v'.  I  .:r  -^^i  iv  or\  >:.»*. liiat  on.  All  the  resinous  ma»>o«  ^eJ>a• 
r;i',xxi  :"  :  i^  pr.xx^c',  ^'i.o::  i::>>^  ived  in  a  small  quantity  of  a1»soIut( 
aKvI  *•'.  sv.d  :".ur>M  AV.<r  cn,'..::^.  Ira^e  ujwn  the  filter  an  additionai 
o »'.;»'.::  t\  it  "..i  r  ::  :v.  >r.:.il*.  iTy-::i!s  which  may  be  purifie^l  by  i»ashinjr 
\\\\\\  ^U^^'.\:w  :\\\-^.y\  :i:«'.  ory>:.»li;.vd  from  a  hot  aquetms  solution  (Gin', 
pon  :»tv,iN  V\inv*i>  !v.  a  >:v..''..»r  manner.  exci»ptirg  that  be  e**a|K)rates 
ll,o  aciti  Lju  d  div;r.tvM  rrir.  :ho  resinous  ma^.  till  the  greater  part  of 
tl,o\l'h*^'"*'  ot  -xd:i:m  h.;s  orvs:.iliized  out  of  it:  mixes  the  mother- 
lion. 'I  x^^th  >"\  tiniO>  ;;>  I  ulk  if  aloihi«l ;  sets  it  aside:  wa^-hes the  en*- 
ImI  liod  t:»«i:n  ^*«'l»  5»^*"i'  I  •  a"^i  rvcrystallizes  it  from  boiling  water, 
o  0\  l':h'  i»^  the  crr./ie  .-t  iu\  or  tWod  fnmi  the  greater  part  of  ihf 
'xixXMi  «»J^**^ »"  *\^  ujiimal  chaico:*!,  but  mixod  with  a  small  quanliij  vf 
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intestinal  mncns,  is  exposed  to  the  air  for  three  weeks  at  a  teroperatnre 
of  31°  to  37^  till  it  distinctly  reddens  litmus;  it  is  then  precipitated  by 
acetic  acid;  the  filtrate,  together  with  the  wash- water,  evaporated  to 
dryness;  the  residue  exhausted  with  90  per  cent  alcohol;  the  insoluble 
portion  dissolved  in  hot  water;  and  the  filtrate  left  to  crystallize  (Gorup- 
Besanez).  The  preparation  of  taurin  by  the  putrefaction  of  ox-bile  is 
likewise  recommended  by  Buchner  {J,  pr,  Ckem,  46,  1 47 ;  Cfiem.  Gaz. 
1849,  189).— 

%  3.  By  heating  isethionate  of  ammonia.  This  salt  begins  to  lose 
weight  at  200^  and  at  230°  gives  off  water  amounting  to  11  p.c.  of  its 
weight.  The  fused  mass  is  then  dissolved  in  water,  ami  the  solution 
precipitated  by  alcohol.  This  precipitate  when  redisijolved  in  water, 
yields  by  spontaneous  evaporation,  large  crystals  of  taurin  exactly 
resembling  in  appearance  and  properties  those  proi)ared  from  bile 
(Strecker).     t 

Properties,  Large,  transparent,  colourless  prisms  belonging  to  the 
right  prismatic  system.  Fig,  66,  often  with  p-faccs,  but  without  the 
faces  between  a  and  t\  w  :  m'  =  68°  16'.  Heavier  than  water,  lighter 
than  oil  of  vitriol.  Grates  between  the  teeth.  Inodorous;  has  a  fresh 
but  otherwise  not  decided  taste;  no  action  on  vegetable  colours.  Perma- 
nent in  the  air,  and  unalterable  at  lOO""  (Gm.).  Neither  melts  nor 
decomposes  at  240°  (Strecker). 

Pelooze 
Rciltenbacher.     Besanez.     Demar9ay.      &  Dumas. 

4  C  24  ...  19-2  ....  19-28  ....  18-92  ....  19-57  ....  19-18 

N  14  ....  112  ....  11-25  ....  1132  ....  11-20  ....  1119 

7  H  7  ....  5-6  ....  .T-73  ....  5-77  ....  5-G8  ....  5*63 

2  S    32  ....  25-6  ....  25-70  ....  26-48 

6  0   48  ....  38  4  ....  38  04  ....  37-51  ....  6355  ....  6400 

C*NirS"^0« ....  125     ....  100-0     ....   100-00     ....   10000     ....  10000     ....  lOO'OO 

Demar^ay  and  Pelouze  &  Dumas  ovcrlouked  the  sulphur,  which  Redtenbacher 
discovered.  Heintz  (Pogff.  71,  150)  found  2555  p.c.  S;  Vanrntrapp  &  Will  {Ann, 
P harm.  39,  279)  found  11  00  p.c.  N.  —  Redtenbacher  assigns  to  taurin  the  rational 
forroula:  NH^C^H^O^  +  2SO^  according  to  which  it  should  be  a  bisulphite  of 
aldehyde -ammonia.  This  view  of  its  constitution  is  supported  by  the  formation  of 
tnlphite  of  potash  on  heating  taurin  with  potash ;  but  the  behaviour  of  taurin  with 
heated  oil  of  vitriol,  nitric  acid,  and  aqua  regia  leads  to  a  different  conclusion  (tnd.  i^f.), 
Redtenbacher  likewise  succeeded  in  preparing  artificiolly  a  bisulphite  of  aldehyde- 
ammonia  (p.  287.)  which  however  exhibited  totally  different  propcrtica.  —  Taurin 
should  perhaps  rather  bere?nrdf*d  as  sulphate  of  ethylaminc  C^H[^Ad,2SO',  corresponding 
exactly  to  sulphate  of  metbylamine  or  sulphomethylane,  C"^H'Ad,2S0'. 

Decompositiofis,  1.  Taurin  subjected  to  dry  distillation,  melts,  turns 
brown,  swells  up  strongly,  and  yields  a  brown  thick  empyreumatic  oil, 
together  with  a  small  quantity  of  colourless,  watery  liquid,  having  a 
sweetish,  empyreumatic  odour,  and  containing  ammonia,  together  with  a 
large  excess  of  acetic  acid  fGm.).  —  2.  In  the  open  fire  it  melts  and 
forms  a  thickish  liquid;  swells  up,  and  emits  a  sweetish  empyreumatic 
odour  like  that  of  heated  indigo,  but  pungent  at  the  same  time;  and 
leaves  a  tumefied  charcoal  which  burns  easily  and  without  residue  (6m.). 

3.  Dry  chlorine  gas  does  not  act  upon  taurin  in  the  cold ;  but  when 
the  taurin  is  heated  in  a  stream  of  the  gas  till  decomposition  takes  place, 
a  small  qoaotity  of  liquid  passes  oyer  containing  sulphuric  acid  (Redten- 


iv^  irrrjEfX:  :r:?jjrj.T2z  mrpicsT:?  of  A]fXD0GE2(-!nxLEL 

Wa**r  .  —  A    1:2  siLTririi  3  iC  »r  t-jithL  ^*«l»i  to  tlie  boQiiii^  pdiit, 

ifip'iniF'*  I  larx  r'-»  nr  nxs  ▼-rft.-a-:  r^.^r  t-i  imlfitCRme  arid  gM.  u^ 
Dwt?  3i'r  i«»^vni^  TinuL  'ii  -!••  ii&z— •'?!  f^  vucT  G«i.).  —  A  mixtOR of 
■a-tm  T-ni  - 'xr-.a  t"  foru  lit  ;.l  Tf  T:rr>:-L  &s«vBes  when  bested, 
i^^  I  7"*:  •  "^  t."^:.  *-i*"i  i  ir."VT-r»-i  ?:ii  .xr  Beaoijez*. —  It  is  not  decoB- 
> --L  '7  :•  ..::r  Ji-:  - tt^  ?».- -.a -w-ii  *cr:tr  chrle  arid  rGm. ».  Neitber 
£  •:  If—  ^.7...--*-:  -7  !.  l-rr  ▼"-i  irLia-r*f:v  e-:«  even  on  lae  iddicioDof 
?n--  -n---  ■:  li  -.lii.  --i^  -'■>-  -  '"  ^"^-'e  *  rr»rc:j.::aie  wiib  bMTtae^w 
iJ--jr  .■■1^  ":.  _3r      Z-ir  -n-iz^ji  -.mrr-i  v:-;!  niirtB  in  a  red-hot  crucible, 

5.  "^iK!!  -uz-:i  .-j  *^'  -r'.T  *-ri|:.:^v:«-i  :«:  •irrreae  with  cauftic  poti^ii, 
x*l  li'f  xaiT:-  -^  a.  r-er  if  u  i  r^rTLLrr.  j-tar?  cf  iL-e  procesiSw  in  the  fonn  nf 
i::=-:c^!:.  v":--!:  :.-b!i-?c  nr  1:11  i«  ne*  •i>e.  if  cooled  immedatdT 
jfi-sr  :l:»*  *-  •  ltj  n.  .r  um-ic  ;k  ':ai  ciBaK^i.  ar-i  then  mixed  with  diloie 
FL  :•:*--•!  j--:L  r'--?  f  f:  :iir  ::«  i-ri:  p*  fnre  from  ealnhnretted 
1-  zr  T-'.  l:  :  wi-  it  J^^:^  *-a-  -  ■-  s«*pi.cr:  :hi#  residue  also,  when 
L :?-_—«  7-  Lr  fT^Tc  u" .  •!.•  ii  1  iTtt  *  »c:L  With  a  residoe  of  pnre  sulphate 
:£   T»  ."U.S1     l-r-Lzii ' otv^'iT  Ti-*   cl-.^-:;on   of  ammonia   takes  pUce 

w:-_i  jcr  .3^  jz'Lzi-i-^i^.i'Zii,  111  i*  Antzie*!  with  evolution  of  hydrnges. 

c*>"E"i=':»'  -  2  5::  -  h:  =  nh'  -  2n  •  oiinco*  +  2  ko,so=).] 

0^  -.It  "-"T  'iLzL  -s-fT  ti--!-  :-  :l:^:im  into  melted  potash,  the  mi« 
zniL'. '•'. .  lz'.tZ  :  •  1 -j.  *»  :1  .i^.i-e  ?i!;}.tiiic  aci«L  yields  sulphnroas  anJ 
<;i"Tiir^::vi  ij ir  j-.z  j^-r?.  :■  j»r:i.-.r  with  a  precipitate  of  snlpbur 
?.e::fi'. .  :_-r  A:  ^  *  ji-fr  :^z:pera:cre.  the  acetate  of  potash  seenw 
:••  tx-.t-.  i  r'i:::j  i::    i     i  :ir  suijLite. — Taurin  is  not  alteretl  bj 

■"  -\  Ti-r  r  --  :■  :.-  -;  -  rVrr.  -r-taiios  in  contact  with  intestina]  murns 
TTi  -i  .i:>  1--  :.  -  ".—  ::  :.r. :  sn  nlk:.!ine  base,  such  as  b!carlN>nate 
.  :'  y'l.  "•  --:  r  *  .'  - : :!-:  ::.::--::.c-:  ■  f  :}.e  feriiicnt  or  the  alkali  alone.  The 
i  .■:  ■:  ^  '.  :r.  '.-  ■:  :  :  i-  t..v  :j.t5  is  i  wami  place,  emits  a  putrid  animcniacal 
i-  ir.  s:  i  v:-  >  ■■  z'-r^'.K  I  :ii:.iii»ir.-a  and  sulphurous  acid,  wlijcb 
csi-UT-^  .!-  ::  -.  *.  :  r  :  r»  >:r-  rjtr  acid.  The  quantity  of  gulphun>Q6 
ai  ■:  iv.  ::.t  ".  j-  -i  :  cr*:ri-':>  :'  r  ?-  n:o  week*,  hat  aften^-ards  diniinit^he^.as 
ti:o  >i:!i  •  -:t  *  :  ^  ii  >  c»  r.v.intd  hy  ciintaci  with  the  air  into  sulphate. 
The  rr.*«i::o:>  .  :*  ::.t-  :r.ri:..T.Ut\:^>Tk  of  laurin  are  in  fact  the  same  as  those 
wlrcli  ir  y-o'.ii?  i;L«itr  i\u-  ii.fiueuc'?  of  ^x^on|r  alkalii:  {nd.  tup),  the  taurin 
Win:  i>'>"iv^>ii  i:::..  <::!j  I.uii-i::;  a<i«l.  aldehyde  or  its  elements  (which  i« 
c«>nvirtcd  hv  ox:d:ii:<  :.  in:o  acetic  acid,  and  this  a^in  durinir  the  fe^ 
incni.uiuu  iiiio  carl  <rr.c  aciJi,  and  ammonia  (Buchner,  Ann.  Pharm.  78, 
2U3;  t A;/,  /r,* ' ;  r.  1  >.">  1 ,  3 7  -'» ) .     ^. 

Cotfdijntti'tts.  —  Taurin  dissolves  in  15*5  pts.  of  Wain'  at  12*,  tad 
in  a  smaller  (juantitv  of  hot  water,  from  which  it  crystallizes  on  eoolinc 
(Gm.). 

It  dissolves  .^lowly  in  cold  OH  of  VUnoi,  formings  a  clear,  pale 
hrown.  ihicki.^h  li(|ui<l,  which  does  not  become  turbid  on  the  addition  of 
water  (Gni.). 

It  dissolves  in  fuming T<Vri>  ^ri*«/,  withont  evulntion  of  praa,  remaining 
'j«altcro<l  aftor  the  evaporation  of  the  acid  (Gm.). 

The  aqueous  solution  exhibits  no  reaction  with  hydrochloric  aciJ, 
xlo  acid,  ammonia,  potash,  lime-water,  alum,   protoefalorido  of  tin, 
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seflqaicbloride  of  iron,  sulphate  of  copper,  corrosive  sublimate,  mereurous 
nitrate,  or  nitrate  of  silver,  excepting  that  the  last-mentioned  mixture, 
when  exposed  for  some  days  to  the  light,  assumes  a  brownish  red  colour, 
and  deposits  a  few  flakes  (6ra.).  —  The  aqueous  solution  does  not  act 
upon  ammonio-nitrate  of  silver  (Redtenbacher). 


Appendix. 

Bisulphite  of  Aldehyde-ammonia.    NIP,C*H*0»+2S0*. 

Redtenbacher  (1848).     Ann.  Pliatm,  ^5^  37. 

Preparation.  1 .  The  alcoholic  solution  of  aldehyde>ammonia  absorbs 
sulphurous  acid  gas  passed  through  it,  in  large  quantity  and  with  evolu- 
tion of  heat;  and  when  it  begins  to  turn  acid,  yields,  if  well  cooled,  a 
copious  white  crystalline  precipitate.  —  2.  Alcohol  saturated  with  sul- 
phurous acid  may  also  be  added  to  alcoholic  ammonia  till  acid  reaction 
18  produced.  The  crystals,  after  being  washed  on  a  filter  with  strong 
alcohol  and  dried  in  vacuo,  are  almost  pure,  provided  pure  aldehyde- 
ammonia  has  been  used. 

Properties.  Small  white  needles,  tasting  slightly  of  sulphurous  acid 
and  of  aldehyde-ammonia,  and  having  an  acid  reaction. 

Redtenbacher. 

4  C  24     ....     19-2     19-25 

N  14     ....     11-2     1198 

7  H 7     ....       5-6    5-81 

2  S   32     ....     25-6 

6  O  48     ....     38-4 

ONH7S20* 135     ....  100-0 

Therefore  metameric  with  taarin. 

Decompositions.  1.  The  compound  enclosed  in  a  tube  does  not  undergo 
any  alteration  at  100° j  at  120''  to  140'',  it  turns  yellowish,  and  when 
the  tube  is  opened  emits  an  odour  of  sulphurous  acid.  —  2.  Heated  on 
platinum  foil  it  turns  brown,  blackens,  swells  up,  gives  off  an  odour  like 
that  of  burnt  taurin,  and  leaves  a  spongy  charcoal.  —  3.  In  the  dry  state 
it  changes  but  slowly  in  cold  air;  but  at  100',  it  diministhes  considerably 
in  weight,  turning  yellow  and  then  brownish,  and  emitting  an  odour  of 
burnt  taurin.  —  4.  With  the  stronger  acids  it  gives  off  sulphurous  acid 
ffas  having  an  odour  of  aldehyde,  whilst  an  ammoniacal  salt  remains 
behind.  —  5.  Heated  with  potash  it  exhibits  the  reaction  of  aldehyde. 
—  6.  Its  aqueous  or  alcoholic  solution  evaporated  in  vacuo,  yields  only  a 
few  crystalline  crusts,  and  a  large  quantity  of  tenacious  gummy  matter; 
the  alcohol  distilled  from  the  alcoholic  solution  contains  sulphurous  acid. 
Even  when  the  saturated  aqueous  solution  is  mixed  with  excess  of  strong 
alcohol,  only  a  thick  syrup  is  precipitated,  in  which  a  few  crystals  form 
after  some  time.  —  7.  The  aqueous  solution  forms  with  baryta,  lead,  and 
silver  salts,  precipitates,  which  are  wholly  or  partially  soluble  in  acidp. 
The  silyer-precipitate  ia  not  blackened,  contains  mere  traces  of  oiganio 
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Ii-  MA-  A-  B  -  Li^T    .:-  .  '^  -.       / '.y'«  5"-  ^^:  *»^  •^-  P^^rm.  14,  131. 

llf  HA-.      -J     ..  <^-     •:    -'■.'    "4.^:4'. 

LltBiO.      /  >/;    01.   ::.'.  —  A^.n   P:uir..i,  ?,  120. 

^li^'AT',,  Tr-i-  .'.  Of  -••  /■*  T».*.  Of  T.-r. ■»•.[€  fA  Nmoniaqw^  Oxalate  d'Etkyle  ei  d'J«- 
mowf:'.*".  0."7-c<«'  ';/r.'*  '*  —  h^.-.vcreJ  Sy  Dumas  S.  Boullay  in  \^2<,  muff 
acrurdt»-"T  i;iw--»:z  !rfj  cit  I>  .:;  «?  A:  L" .  'C. 

Formation  -p.  \^0;.  —  Cannot  be  prrpared  with  oxamic ether  and  alcohol  (BaUfi^* 

-parntion.     Perfectly  dry  animoniacal  gas  is  passed  tliroDgh  tbe 

of  a  retort  coiitaiiiin;^  (>erfectly  clr^'  oxalic  ether,   till  the  liuoiJ 

;  the  mass  pressed  out  between  blotting  paper,  and  diasolveJ  is 


OXA  METHANE. 


289 


tbe  CTnftlle^t  possible  tjtiantity  of  boiling  water;  tbe  Jiquitl  filtered  at  a 
boiling  heat^  oxamide  then  retimm ing  on  the  filter,  in  greater  tjunntity  as 
the  amiiKjDia  has  acted  for  a  longer  time;  left  to  cool  till  ttre  oxaniellmne 
crystallizes;  and  tlie  crystals  drained  and  dried  in  Ibc  air  (Dumas  he 
Boullay,  Dumas).  —  Liebig  wnslies  tbe  solidified  mass  with  absolute 
alcohol,  and  then  evafMiratea  tli©  alrohol;  whereupon  the  oxanietbane 
crystallizes.  —  Or  he  heata  the  solidified  niasa  in  the  retortj  parsing 
amnion iacal  gas  through  it  continuously  till  tlie  oxamethane  melts  and 
distdg  over.  The  oiamide  fonncd  at  the  same  time  remains  in  the  retort, 
floating  about  in  the  luetted  oxamethane,  while  the  oxamethane,  together 
with  nnalteiW  oxalic  ether,  pasaea  over.  ^-  Or  he  dissolves  dry  oxalic 
etlier  in  abi^olutc  alcohol  saturated  with  ammonia,  and  leaves  tho  liquid 
to  crystallize. 

Prcpertirs,  —  Colourless,  nnctnoue  laminm  having  a  pearly  lustre 
(Dnmas).  The  crystals  belong  to  the  ri^ht  prifinmtic  system  (fif/,  55). 
u  :  u'  ^  €0^;  u  :  f=  120;  i  \i—  125^  30^(Prevo,staye,^wR.  Chim.  Phy$, 
75,  322),  ^  Melts  below  lOO'',  and  sublimes  above  220°  in  radiating 
laniinse  (Dumas).  Fuses  nt  a  y^ry  gentle  heat  to  a  trans^parent  colourless 
liquid,  aiid  volatilizes  readily  without  residue  (Liebig).  According  to  a 
former  statement  of  Dmnas  iV  Boullay,  part  of  the  substance  when 
volatilized  is  resolved  into  charcoal  aud  a  trace  of  hydrocyanic  acid. 
Neutral  (Dumas  &  Boullay), 

Cryntaitizcd,                         Dumas.  Vol.        Denaity. 

«C^ 48     ....     Aim  ...     41-50  C-nfapour  .  ...     8     ...     3"3280 

N .     14     11*97  ...      11^81  N-gM 1     ....     0-9706 

Mi  ...... ^.      7     ....       5-99  ....       6'Ofi  H-gmi, 7     ..,.     0*48S1 

6  0 .,.,     48     ...,     41-02  ....     40-63  O-gma 3     ....     3'3279 

(?NH»0«    117     ...^  lOO'OO     ...  10000  2     ....     8-1 110 

1        .,     4«5a8 

Ma  J  be  regarded  us  h^rpothetical  aiifiTdrous  oxalate  of  ammoala  combineU  wUh 
Ofxabte  of  ethylene  =NIP.C-TV  +  C^H^C*b3  (Duiuaa  &  Boullay);  or  m  oxumide  with 
ttiatie  etber  =C'NH20U  CHI^O^  (Persoi);  or  as  vmic  ether  with  ojtamic  add 
==C«U«0»ONH2C>*  (Balanl). 

Dscompo^tions.  Oxamethane  boiled  with  w*ater  yields  a  very  noid 
solution,  probably  in  c<ui«e(|uence  of  the  formation  of  alcohol  and  acid 
oxalate  of  ammonia  (Dnnias): 

2.  If  during  the  boiling  of  aqueous  oxamethane,  aqueous  ammonia  be 
gradually  added,  in  snch  proportion  that  the  acid  may  Ins  neutralissed 
as  fast  as  it  m  fornicil^  the  only  products  obtained  are  alcohol  and 
oxamate  of  ammonia  (Balard,  N.  Ann.  Chim.  Phys.  4, 101).  —  3.  Aqueona 
ammonia  in  excess  quickly  decomposes  oxametliane,  yielding  oxamida 
and  alcohol  (Lichig)i 

4.  When  oxamethane  is  heated  with  baryta-water,  ammonia  is  given  off^ 
and  a  apariogly  soluble  baryta-snlt  formed,  which  erystallixes  by  evapora- 
tioo  (Dumas  A  Boullay)*  The  fixed  alkalis,  under  the  same  circum- 
stance.*^, form  oxalovinatcrf  (Li<*big).  Balard's  supposition  that  an  oxamate 
is  formed  in  this  reaction,  is  rendered  improbable  by  the  evolution  of 
ammonia. 
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ia  wh  proportion, 

UL*L  rr^^rOtlJix*  inz  izia.se«i  »  ue  nier  ermporatea  (Liebig).  It 
tX3SBi**~s  --"ST-  fDK=iitr.7  :n  ^luL  mimtwh^L  Bore  freelj  in  hot  wiser 
TiniAr  £  itjiulaj .  T^uz  nimsottv  joisckw  piecipitafies  neither  line* 
^is    'Leour.  i»)r  .t;^  ui£  msmrr  mlzs  DmiEW  A^  BoqIIbt). 

It  ni«ii-'^55  n  l1  jnwriiiiaa  ii  A'4r.y^:4,  £roai  vhich  it  ciT9ta]IiM 
iiir  l-eiiur  X  LsB'^c^i^  n  iarudiii  siar  ?eaiiilT  di^n  in  water  (bmnas  ^ 
3iju 


)l*_l»  r  n    ".  ^'        -£1.1.    J^^TL   7xriL  T4.  5i>4:  also  •/.  ;)r.  Cii«i.21 
i*       — -"  JLM.   .'i  .a^  Jiyf.  I-?-  4?.;  *!»  y.  pr.  C^I^m.  do,  430. 

."^  ^-nftu.'wn.  .1to.'rT.-tf:«eHiL  ClLiir-j.xcM;t&«M.  Ckloro^Hk^aude. 

?n  uc'.tm   J.  i-r*  . 

7-  ''r^:r'  a  Til-^ir.jS'i  z^i^r^.irz'nl'jc  ether  contained  in  a  loW 
ac*L  -  1"-:  -s  ?•  11x7 Iff oiij  ?anT*:<!«i  ^r-Jt  err  Aaunoniacal  gas;  the  whitt 
ttfcsj  :  =•  1  ■-  1  *cj-f-  liii  T-:  i":-..^  i".:«»»i  fe^-ai  sal-ammoniac;  mniilie 
rTT^ici.  v!  Ti  ^  :-n  vi-^i  ii»i  ft.i»;r  <v^r«:n»s.  preated  between  paper. 
ij«L  7«i    !♦-'-  '7  >  .  1- -I    1   i'.-:  ▼■ii^r.  irtASaient   with  animal  chuonL 

r-  .;,. -,^  rL'»r?xMi»f'ii:iz»*  ^rrsc^LIiMS  from  it»  aqneons  sdatiM 
:iT  r.»  7^  .1  ▼!  "i  i»ftfijfs  m:*  ^:«  -"a  alcoholic  eolation  bj  eTipon- 
:.«-T.  .:  :.:«^  *  t:  '-"  si'.'r  r:aiTiee»i  :'  r -senile*  and  laminae  'Mabinlil- 
r  i.f  : — >-:a  >  >  :^  :  —•?  r^.'.  Tr*2Ei:ic  «T«tem  iFi^.  35,  £onKtiaef 
w  !  :■:  ;-:^ -T  •:  vf^-:  ..  tz  i  :  ;n--a:e«i  .  m:u  =85*  20;u:f  = 
•;:    ►  :.  -i-  >:vfM  :  i-i\  =  1:1' 40;  ■  :r  =  125   30'.    The 

ifc^TT'.?::    •:i    :  :^ :     >  -Jii^f.  >*  :i-»  axne  as  in  oxamethane.     Tkose 
-• :         .  :":"   T;.t  r    :ii    ifiir^-i   :r:i  ;i-f  ia=e  primaiy  form  a^  that-f 

VL"  .  • ;  • :  !•■-:«"  -  fcT.:::.L-f  azi  cilirjxameihane  appear  to  be 
>.  -  -  ..  7-  •.;^-i-:■  .•-'■»  .  '  rt  J/,  w.  "  3.  522  •. — ChlorcxametLiiie 
r;.-:  >  1'     ■-!     -    iT:  T.  —    ■:  f  :*    nirr  a:  \h»  aane  time  as  a  tran^pir^st 

—  -1  -•-..  :'i  j."  ■■-•:■?  ■■:  .-••  .  i^  .1  a  «C^i2t  o^onn>i  crrstalline  fluff: 
:/  S.     -^  r-    ::    >  i:«.  •^:    i>."  .  —  I:  ifcses*   rerv  «weetj  and  Itfares » 
■.  ::c:  ir.ir-:iJCi-  :•- j  -w:--  .:  ;*  z:^  iii::*  psre  ^>falaCTii): 
Sw<:.-i»*/.  MaUfmti. 

s  ;  «         ::  -i    —    16  S5 

\  '.4  I  M         .  ...         4?4 

i  i  frf?     --     o-r4 

f  .^  ♦>  Hti  _     16-78 


V.-N  ••.<.''"  i?r  ijO-i^  -  100-00 

i;^^:.«j-i:  r  -vi  'c  iL  t^f  :  ::?  lai  MAi*p«iii«r?oiirthAt  tbeeoopMnn^ 
c^'.-^-.-xArrrT^^rir  .»  ^  f:  -^  ::  r-->s  rix:  .f  .luuc^ur,  nd  tkat  the  two  hdoac  to  ^* 
•f-^^x  :  TTv^   >ftrfc  L-f  :  r "  fit  ^  :  i  f  r^  ~ :  rc^rx-^sf  with  aqwws  ^'■'"'iTnii  and  pociik  ■ 

/)avi»:' fVK-^i^       1    Chi-.-'Tv-xaroeiLaiie   boiM   with    aqaeoiu   pota*^ 
it^?-^^»  '^~^    -^..Av.:  :y    :  %Tr.zri  z:^  aa^^  f«rmi  chloride  of  potawiuT- 
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together  with  another  chlorinated  salt  which  does  not  precipitate  nitrate 
of  silver.  When  perfectly  pure,  it  yields  only  a  trace  of  oxalate  of 
potash,  hut  that  whichhas  a  hitter  after-taste  yields  rather  more.  —  2.  It 
dissolves  completely  in  aqueous  animouia  in  tbe  course  of  a  few  days, 
forming  chloroxalovinate  of  ammonia  (Malaguti,  p.  245): 

C«xNH«Cl*0«  +  2HO  =  NH^O,C^CPO,00«. 

C<>mhina({o7is.  Chloroxamethano  dissolves  sparingly  in  cold,  readily 
in  boiling  WcUer.  The  solution  does  not  precipitate  lime  or  silver-salts. 
— It  dissolves  in  Alcohol  and  Ether  (Malaguti). 


f  Gompoiind  Ureas. 

WuRTZ.     Compt.  rend.  32,  414;  Ann.  Pharm.  80,  346;  J.  pr.  Chtm. 
53,  44;  Pharm.  Centr.  1851,  487,  Jahresber.  1851,  384. 

Ethyl-ubba.  C«N«H«0»  =  C*N*(H'Ae)0«.  —  Formed  by  the  action 
of  ammonia  or  cyanic  otber: 

C^H«,C-N02  +  NH3  =  C«N«H^05. 

Dissolves  readily  in  water  and  in  alcohol,  and  cxystallixes  from  the 
alcoholic  solution  in  large  prisms,  which  decomposed  at  200"^,  with  evolu- 
tion of  ammonia  and  formation  of  other  products  not  yet  examined. 
The  aqueous  solution  k  decomposed  by  chlorine,  forming  a  heavy  liquid 
which  sometimes  crystallizes  gradually.  Nitric  acid  added  to  the 
aqueoQs  solution  does  not  form  a  precipitate;  but  the  mixture,  when 
evaporated  in  vacuo,  yields  crystals  of  nitrate  of  ethyl-urea. 

Methylbthylurea.  C^N'H^W  =  C«N»(H«MeAe)0«.  —  Formed  by 
the  action  of  methylamine  on  cyanate  of  ethyl: 

C*H»,C2N02  +  C2H»N  =  CN'HWO'. 
It  IB  very  deliqnescent. 

DiETHYL-UREA.  C»»N»ffK)*  =  C"N«(H«Ae')0«.  —  Formed  by  the 
action  of  water  on  cyanate  of  ethyl  (VIII,  487): 

2(C<H»,(?N02)  +  2HO  «  2C02  ^  C^oN^HnO*. 

Also  by  the  action  of  ethylamine  on  cyanate  of  ethyl : 

C*H*,C»N02  +  C^H^N  =  C'WH"0«. 

The  aqueons  solution  mixed  with  nitric  acid  and  evaporated  on  the  water- 
bath,  yields  nitrate  of  diethylurea,  C**^N'H"0',NHO«,  in  flattened  rhom- 
bic prisms,  which  are  very  acid  and  deliquescent  (Wurtz). 

Tetrethyl-urea.  0"N»H»0*=C»N«(C*H»)*0*=C«N«Ae*0*.  Ob- 
tsined  by  the  action  of  cyanic  acid  on  oxide  of  tetrethylium: 

(C<H»)<NO  +  (?NO  =  C"N2H»0>. 
This  compound  is  crystalline  (Hofmann,  Ann.  Pharm.  78,  274). 


u  2 


29*^   ETHYLENE:  CONJUGATED  COMPOUNDS  OP  AMIDOGKH-KUCUI 


N.  ZlKlN.     J.  pr.  Chem.  62,  303- 

Acetyl'Urta,  Actturnd, 

Formaiion,     By  tlio  action  of  chloride  of  othyl  (p.  195)  on  are«: 
C?N-H*0'  +  Cni*0«,Cl  =  HCl  +  C^H»,C»H»(K)Oa. 

Prf^ration,     Cljloride  of  othyl  poured  upon  dried  urea  acta  upon  til 
immedlatelT  withoat  application  of  external  heat;  the  mixttire  beoooMf^ 
heated;  meft^;  the  excess  of  chloride  of  otlivl  velBrtilizes;  and  the  liqsM,  i 
after  boing  atirred  for  Bome  time,  aasumeH  the  form  of  a  white,  tenaciooi 
mass,  which,  if  heated  for  a  few  minutea  to  1 20",  entlrel  j  la6e«  the  odstf 
of  chloride  of  othyl;  it  likewise  remaias  eoft,  and  is  afterwards  9caioel/ 
diminished  in  weight  by  washing  with  ether.     On  dissolving  the  reeidM 
in  hot  alcohol  and  leaving  the  solution  to  eool,  the  othyl-urea  crystalliiei 
out.  -^  An  excess  of  urea  RppeAtti  to  be  advunta^oos  in  tbe  preparaAioti  i  U»e  bsi 
proporlifiQ  ii  2  At.  urea  to  I  At.  cliloride  of  otbyL 

Properties.  Crystallize.^  from  the  alcoholic  solution  in  lon^,  four- 
sided  needles  with  rectangular  hiiso;  tliey  are  generally  longitQiliuallf 
striated;  and  have  cavities  on  their  surface,  or  four-stded  grooves  nmaiii^ 
along  one  of  the  two  hroailer  faces.  The  crystals  are  white  with  a  ailky 
lustre,  and  resemble  those  of  urea.  From  the  aqueous  solotion,  tb 
compound  crystallizes^  partly  in  six-sided  prisms,  partly  in  fonrsuM 
prisms  with  rhombic  bases  and  dihedral  summits,  and  coUeetcJ  U 
plumose  or  stelkto  groups. 

BHed^\2^,  Ziiuiu 

e  C  36     ....     35-29     .„     36  56 

fN    „ t%     .»,     27-45    27  05 

6  U    „.,. ...„,. 6     _       %m     5-92 

4  O    „ 32     ..„     31-$B     5lM7 

C^'»(H^,C«H*05)05    102     .».  100  00      . .,..  100-00 

Dicomposkions,  Othyl-urea  heated  on  platinum*foil  gires  off  a  vkite 
vapour,  the  crystals  becoming  covered  with  a  woolly  deposit;  at  a  struoccr 
heat  it  volatilizes  without  residue.  When  it  i^  heated  in  a  tube»  the  wooilf 
deposit  begins  to  form  at  1G0%  but  the  quantity  of  it  prodncod  ii  bot 
small,  even  at  200°,  at  which  temperature  the  body  fuses  to  doar  li^iiM. 
This  liquid  solidifies  on  cooling,  in  a  crystalline  mass  which  diseolfv  it 
alcohol  and  water;  the  alcoholic  solnlion  yields  crystalline  geodes,  «o^ 
poied  of  short,  rather  thick,  acuminated  rhombic  prisms.  If  tbtt  iMMlli 
further  raitied,  but  not  too  high,  and  continued  for  some  lime!,  tiM  oiBh 
pound  is  resolved  into  cyanuric  acid  which  takes  the  form  of  potdli 
shaped  crystala,  and  othyl-amine  (a»cetiunide,  p.  246),  which  puif 
remains  in  the  liquid  amongst  the  crystab  of  cyanuric  acid,  luid  mtl^/ 
oonecis  on  the  colder  parts  of  the  vessel  in  the  form  of  a  wuoUj  aoeiv 
depotil: 

Othyl-ures  C'januric  tdd.         Otli|'|iimitie. 


1 


CYANIC  AMIDES* 


293 


2.  Boile<l  with  caustic  potaeb,  it  gives  off  tunmoma,  and  yields  a  residue 
of  carbonate  and  acetate  of  potaab : 

CN'L^^^lo^  +  3KH0^  ^  2(KO,CO*)  +  C*H3K0^  +  2NH>* 

Oofn^inationi.  Othji-urea  is  soluble  in  Water;  spariagl j  soluble  in 
cold  Ako/tol^  more  i^adily  in  boiling  alcohol;  but  less  so  than  iu  water. 
1  pt.  of  it  dissolves  iu  lOpts.  of  boiling  alcobol^  but  the  solution  after 
cooling  retains  only  one  per  cent  (Ziniu). 


f  Cyanic  Amides. 

Cabouks  &  Cloez.     CompLrend.  38,  314;  Ckem*  Soe.  Qu.  X  VII,  184. 

Ammonia  and  tbo  componnds  ammonias  are  acted  upon  by  gaseous 
chloride  of  cyanogen  in  a  manner  whicb  may  be  represented  by  the 
general  formula 

2C-H-N  +  C=KCl  =  C»H-N,BCl  +  C»H»-*N,C«N. 
the  products  being  a  hydrochlorate  of  the  base,  and  a  compound  e 
cyanogen,  with  the  amide  corresponding  to  that  base.  Thus  when  a  mix- 
ture of  ammonia  and  chloride  of  cyanogen  carefully  dried  is  passed  into 
anhydrous  ether,  sal-ammoniac  separates  out  and  cyanamide  (VI II,  145) 
la  formed,  which  remains  dissolTed  in  the  ether: 

2H»N  -t-  C2NCI  «  H»N,HCl  +  K'N^C^N. 

Again  when  gaseous  chloride  of  cyanogen  is  passed  through  a  solution  of 
etuylaniine  ordiethylamine  in  anhydrous  ether,  similar  products  are  formed, 
viz»^  a  hydrochlorate  of  the  base,  and  Cyaneth^lamide  or  C^ano-diethgl- 
amide: 

2C*H'N  +  CNCl  =  CnFN.HCl  +  C^H«N.C5N. 


and 


2C»Hm  +  C«NCl  -  C^HJ^N/HCl  +  C«H»'>N,C-'N, 


Cyuio-dieUijl&niide. 

This  last  compound,  cyano-iliethylamidei  is  likewise  obtained  by  the  dry 
distillation  of  cyanethy  laniide.  On  distilling  that  substance  in  the  oil-bath 
at  IHO"^,  cyano-diethylamide  distils  over,  and  an  amber-coloured  substance, 
C**H*'N*,  which  solidifies  completely  as  it  cools,  remains  behind: 


CyKDO* 

diptbjflamidc. 


Cyanic 
rthylamidc* 

Cyano-dietbyl  imide  is  a  limpid  colourless  liquid  having  a  cyanic  odour. 
It  boils  regularly  and  without  dtKJ< imposition  at  190*.     Does  not  form 
definite   tnmpoonds  with  acids,  hut  is  resolved,  uud^^r  the  influence  of 
acids  or  of  alkalis,  iuto  carbonic  acid,  ammonia,  and  diethjiamiue: 
C'^^H^^N*  +  2KO  +   mo  =  2(K:0,C0=)  +  NH»  +  C^H"N. 

Meihylethylamine  treated  with  gaseous  chloride  of  cyanogen^  yields  a 
similar  product,  viz.,  Vyano-melhytietkjflamidey  C*H'N,C*N  (Cahours  fit 
Cloex). 

[These  compoaDd»  may  be  regarded  as  ammODiar  ethjr limine,  &c.»  in  which 
1  At,  H  t»  repliiced  by  cyanogen;  tluii:  cyHniiinidp  ^  N(HrH,Cy)j  oyaiiethylanude 
-  N(H,Ar,Cy)0 


L. 


tM  nHTU3CX:  SmOGE^t-SVCUniS  GQCV. 


ArrtiMJtrile-   CXH*. 


9^  3(f£*9C   J£<£ip^    QiMiip.    C^m^^mmm/iir.    Cj  fif/,  Jsitart 

d^Jki^,  Cyni^idHtff   ^   JUrfiyfew,   Cj    i         d^   MHkfU.     [Akindj   feicnM. 


1.  Bj  Ataing  cryiteiliaea  aeetele  of 
I  whk  askjRizwBi  f  I  iffpfcwie  aai,  digemBg  tke  diitilkte  witk  i 
1  aqMo«$  ^xttie  «f  cakxn  foteioB.  aad  thai  ditillmg  il  onr 

>"H».eH*0»  =  C*XH»  *  4eo. 


SL  Bt  aistiiHsr  ^nr  rruBk  of  pefeuma  whii  a  ind  alkaliiie  nlpk^ 
■KtkTlaie.  acetooi^fle  b  ottriifA  owlanBated  vHk  lijdroe]niBie  aeU 
aad  lonuAte  «f  smdbocsi^  wki«k  nipart  to  it  aa  iatolmble  taste  aad 
OMU^aod  likevi^  a  F<»<Q«ocf  aetioa;  hmm  tkese  nnfanticB  it  auj  be 
frveii  bj  keadar  ::.  lir^  orer  BMtnirie  oxide,  tlften  OTer  anhjdroos  piioe- 
plMiic  acid,  xt-i  poowocHii  ac&>B  beiziz  for  tke  aioct  pait  dertrojed  at  the 
MBe  tine  ;,I>msu$.  Xali^ii  ^  Leblaiic}: 

Propertief,     Hua,  uaB^pamu  eok-cikiai  liquid.     Boils  eonstantlj  al 
77".     Va£<  :ir  iec^in-  =  l-i^    IhiEia!*}. 

Duudu  ToL        DvmiCj. 

4  C    --    .  i4     -  -     ^**«     —     57  4  C-Ta^j«r 4     ..-     16440 

N  14     -        ^  I«  3^4-r  N-«*»    I     -.     O-fJU 

3  H       .  3  :  S2 7  4  H-f—  _    3     ^    e-»7> 

C^  H*  4 1        .   KVnW     Z     *?i  Vap.  o^  Acccooitnfe        2     ._     2-84» 

I     _     l-4tll 


May  be  Ronfteti  u  Utcrocrr^aase  of  KChT'^ae  =  C^HS.HCj  (Duns).  Tke 
compoond  oocauKti  br  ^i  u'aibc:*  i^  suk  properties  mi  ifiriui  as  tkat  pRpsrdl 
bT  ;1    ,Du:2VJL5.  MalA^^in.  «Jid  Lebiss^;. 

/>fo.»N/v^V  fi^.  1.  Boiling  potasb-Wj  fonns  with  aoetonitrile,  acetate 
of  |H>ta5h  asvi  ^mimonxa : 

CNIP  •  3HO  ^  KO  =  OH'KO*  ♦  XH*. 
Potatit^ium.  eren  at  ordinanr  tempmtarc««  acts  rioieBtlj  and  with  rrolt- 
tion  of  beat,  on  acetoaitriie,  fonniiur  ^jranide  of  potaasiaai  and  a  cos- 
ha^tible  mixture  of  bjdrog^n  and  carturettcd  bjdrogeo  gas  (Dmui). 
Prt^babir  tbiw: 

according  to  tbis  e^uatioo,  tbe  bjdrucarbon  fihoiild  be  metlijIeiM  (VII, 
246).  -  Nitric  scid  exerts  oo  Jecompofing  action,  ereaat  a  boiliiig  beat; 
ueithor  Ji»ei  oliromic  acid  v^Duma*). 

C'^mbtHOii'M.    Acetonitrile  k«  miscible  with  water (Doiaas, MalagvU 
)Uauc}. 
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p.  NUrogen-nudem.    C*NC1'. 

Chloracetonitrile.   C^NOP. 

Dumas,  Malaguti  &  Leblamc  (1847).     Compt.  rend.  25,  442. 

Obtained  by  distilling  terchloracetate  of  ammonia  or  chloraoetamide 
with  anhydrous  phosphoric  acid : 

NH',CK;PH0*  -  C*NCH  +  4HO 
and: 

C<NC1»H»02  =  C^NCP  +  2HO. 

Liquid  of  sp.  gr.  1*444;  boiling  at  SI''  and  yielding  a  diatomic 
vapour. 

Chloracetonitrile  boiled  with  potash  yields  ammonia  and  terchlor-^ 
acetate  of  potash: 

C<NCI»  +  3HO  +  KO  =  C*a»KO*  +  NH». 
Potaasinm  acts  on  it  with  great  yiolence  (Dumas^  Malaguti  &  Leblanc). 

7.    NUrcgen-nvdeui.    ONXH*. 
Fulminic  Acid.    C*N»HH)*=C*NXHM 

Howard.     Fulminating  Mercury  and  Fulminating  Silver.    jPhU.  Tratu, 

1800;  also  Scher.  J.  5,  606;  also  GUb.  37,  75. 
LiBBiG.     Repert.   12,  412;  RepeH,  15,  361;   also  ilnn.  Chim.  Phy$,  24, 

298;  also  GUb.  71,  393;  also  iV.  Tr.  8,  2,  m.  —  Scttw.  48,  376.— 

Kculn.  Arch.  6,327;  also  Ann.  Chim,  Fhys.  32,  316.  —  Mag.  Pharm. 

35,  22T.  —  Pogg.  \b,SQA.  — Ann.  Pharm.  26.  146;  50,  429. 
Gat-Lubsac  &  LiEBio.     Ann.  Chim.  Phys.  25,  285;  also  Schw.  41,  179; 

also  Pogg.  1,  87;  also  Kadn.Arch.  2,  58. 
Paoenstbchbr.     Fulminating  Mercury.    Br.  Arch  .  7,  293. 

KnaUa&ure,  Aeide  Puimmiqus. 

Howard  showed  in  1800,  that  nitrate  of  mercury  or  nitrate  of  silver 
heated  vi  ith  alcohol  and  excess  of  nitric  acid,  yiehfs  a  peculiar,  crystal- 
line, easily  detonating  precipitate,  y'lt.  fulminating  mercury  otfulminaUng 
silirer;  but  the  com^ition  of  these  precipitates  remained  unknown  till 
1824,  when  it  was  discovered  by  Liebig,  whose  determination  was  after- 
wards confirmed  by  Oay-Lussac. 

The  rational  formula  of  these  compounds  is  still  however  the  subject 
of  many  different  theories,  viz.  the  following: 

The  empirical  formula  of  fulminating  silver  is  either  CNAgO'  or 
C^N'AgH)*.  In  the  former  case,  it  would  be  isomeric  or  metameric  with 
cyanate  of  silver,  from  which  however  it  differs  remarkably  in  its  proper- 
ties. If  fulminating  silver  =  C^N^Ag'O^, — an  assumption  which  appears 
not  only  admissible,  since  fulminating  silver  is  formed  from  alcohol, 
C^H'O',   but  even  necessary,  inasmuch  as  in  certain   reactions  of  this 
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FillmiBatmg  Zinc  or  Neutral  FuLniiiate  of  Zinc, 

C*N»Zii^O*=C*HXZnl 


Edm.  Davy.     Tran^a^,  of  the  Dublin  Soc,  18251;  abstr.  Berz,  Jahraber, 
12,  05  M  120.  —  Febling.  Ann.  P/tarm.  27,  130. 

Liebig  sbowed  tbat  when  ztiic  is  boiled  with  fultn  bating  mercury  ami 
water,  mercury  ta  separated,  and  a  yellow  litjiiid  produced  wliieli  on 
cooling  deposita  yellowi^b,  slightly  dotonatiug  cryritala,  E.  Davy  iu 
18'29,  exatninod  more  minutely  the  compound  thence  resulting. 

1  pt.  t>f  fulminating  mereury  is  placed  under  water  in  coutact  with  2 
tits,  of  ziuc-filing^,  and  tbe  whole  frequently  ybaken,  till  all  the  mercury 
IS  precipitated  and  an  amalgam  formed,  after  which  the  filtrata  is  left  to 
©vaj:M>ntte  spontaneously. 

Transparent,  colourless,  rhombic  tables^  which  are  ta^-^telees;  detonate 
very  strongly  at  li)5°,  or  by  jvercusaion  or  by  contact  with  oil  of  vitriol; 
are  insoluble  in  water;  but  disnolve  in  aqueous  alkalis,  —  If  the  filtrate 
be  evaporated,  not  in  the  cold,  but  at  a  gentle  heat,  there  remains  a  deep 
yellow  crust  together  with  yellow  needles,  wIuLdi  do  not  det*>nate  by 
contact  with  oil  of  vitriol,  but  when  heated,  detonate  aa  readily,  but  not 
eo  violently,  as  the  first- mentioned  crystals ;  this  latter  product  h 
iu^oliible  in  cold  water  and  alcohol,  but  dissolves  sparin^lv  in  boiling 
wat<T  ami  very  readily  in  ammonia.  — An  aqueous  solution  of  fulminate 
of  z\i\c  poured  into  a  bottle  filled  with  chlorine  gas,  yields  a  volatile, 
strongly  smelling  oib  which  has  a  sweet  and  hitler  tjiste,  does  not 
detonate,  is  insoluble  in  water,  and  reddens  litmus  after  some  time  only, 
(Davy)   [C*xNXCm]. 

The  licpud  filtered  from  the  zinc -amalgam,  and  containing  the  fulmi- 
nating zinc,  yiehis  with  nitrate  of  silver  a  white  precipitate  soluble  in 
hot  water,  and  detonating  violently  when  heated.  With  hydrochloric 
aeiib  it  gives  out  a  strong  odour  of  hydnicyanie  and  cyanic  acid.  It 
decomposes,  even  during  evaporation  over  the  water-bath,  yielding  a 
yellow  powder,  partially  srduble  in  water.  The  sohible  portion  of  this 
powder  yields,  with  silver-salts,  a  white  non-fulminating  powder,  while 
the  insoluble  part  givoa  olT  ammonia,  and  leaves  white  oxide  of  zinc 
when  heated,  and  dissolves  in  acjds  with  evolution  of  hydrocyanic  aoid 
(Fehling). 


Fulminate  of  Zinc  and  Hydrogen,  or  Acid  Fulminate  of  Zinc. 

The  aqueous  solution  of  fulmrnating  zine,  recently  prepared  by  the 
action  of  zinc  on  fulminating  mercury,  is  preeipitateil  by  excess  of 
baryta-water,  which  separates  a  larg«  quantity  of  oxide  of  zinc;  the 
excess  of  baryta  removed  by  a  streiim  of  carWuie  acid;  the  filtrate, 
which  contams  fulminate  of  zinc  and  barium^  and  throws  down  fubjiinate 
of  silver  from  a  snlutitm  of  the  nitrate,  treated  with  the  exitet  tjuantity 
of  sulphuric  iiv'nl  required  to  remove  the  barium  ;  and  the  liquid  filtered. 
The  Qltrate  contains  a  large  quantity  of  zinc  (Fehling). 
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2VS  ETHYLENE:   NITROGBN-NKXCIS  C 

The  itaciioii  itf  ms  follows: 

C*XXHg«  +  Zii«  -  C«NX£b>  •  Hf=; 
theft: 

ONXZn*  *  BaO  »  C*NX2nBa  ^  ^tfO- 
iaaJlT: 

C^NXZnBa  +  HO,SO>  -  ONXZnH  +  BMSf^. 

T^e  Ante  pnxiw?  w«  prerioosly  employed  by  K.  D»tt.  vIm  bovmr 
:MLp{Kh««d  due  tlite  Wrtai  tlirew  down  all  the  anc,  mi^i  tkii  die  Ijqiid 
cvoaioia^c  ;iiter  precipitation  of  the  baryta  by  solpliBnc  anl  wu  dor 
Wmiaic  *«a  =  ONXH*.  ^        J       t  r 

Tile  5:tr«e  ha?  a  powerfal  odour,  like  that  of  hTdrorraBie  add; 
rastw  *ip*eaHv  sweet  at  first,  bat  afterwards  pungcnc 'and  astrincwt; 
::  *',uac:lijw  wiwtt  exposed  to  the  air  f ?].  When  kept  in  a  bottle,  h 
jcraduallv  kvs«  it;?  ^.Hioar.  becomes  yellow,  and  deposits  a  Tellow  povder, 
but  «:L1  -vr^us  as  explosive  yellow  precipitate  with  nitrate  of  alrw 

t^v  sy^ur!i::uj:  the  filtrate  with  different  bases,  the  dooble  alts  of 
niimiiKi::nj:  sioc  are  obca:ned«  b  which  the  1  At  of  zinc  [hydrogen?]  u 
?eoia«>M  i>v  I  A:,  -^i  azrocher  metal  or  of  ammoniam  (they  were  le^iraed 
>v  raw  IS  pjirv  rjJm*nates\  The^  salts  detonate,  according  to  Divy. 
j^ri^eeu  :"5^  Aad  iJC":  m^^st  of  them  are  soluble  in  water,  and  btTei 
>••  wcisii  :^,'iii:a  afc&ce;  their  solutions  precipitate  nitrate  of  sUrer. 

J.*.-ML'«^  ifflKM.'^  —  The  solution  evaporated  to  a  syrup,  solidifies  is 
.Jc  :r>^saiL:ae  f^nn.  The  salt  has  an  alkaline  reaction,  deflagrates  witK 
»  ^\t  •  «  iiuie  vtieu  heazed*  ;i2d  on  exposure  to  the  air,  becomes  moist, 


i«,>*.V      J 


—  Trtiiisivirea:,    colourless,    rhombic   iirisms,  which 
tn,-c  • ;:.  a:;.:  i  $weoti>h  rough  taste;  explode  violently. 
1  ft    .v»,'  -V*:.   ?;t:Ti^.'.  >v  i^i:.  pvnrusc?ion,  or  contact  with  oil  of  vitriol; 
,j',-  JL.:    ra:  atv  ;::j*.*Iib!o  in  alcohol  (E.  Davy). 

I  •»•.•«/. 7^        y5«;r!rs!<ec:.  obi  1.4 ue  rhombic  prisms   with  dihednl 

.  ,„..,«,.■  —  v"""* >.-*.*.  rsrs  fr.^m  the  syrupy  solution  in  flat,  tnn^ 
^.v.<.«.  rrs^iics  «i  *:a  xrr*  alkaline:  explode  like  the  potasniim- 
•I  <\    .  «   «i-,x  ^^rc«ec  :.^  the  air,;  and  are  soluble  in  alcohol 


\'  ,^   •    -  -  >'.»i' .  :r*r>rurv=:  aeedles. 

',-«>'  .i\  A  iA-  ::o,  detouatinir  crystals,  which  torn 
.     ,  ■    ,  V.     w,.:.-,-  r;,*c  *l:i:a  exposed  to  the  air;  aad  tie 

.       ^    .  '  ■.     ■  '  I  ■.-•• 

^,  .  .  ..  ;.  -j^   U:.  :\i?-*:d^  prisms,  which  are  opaque; 

V      ,  \.-*^>-v     ■ »    !•. »       ■:   :*.  r.-ijft-" . -.  b^t  aot  by  contact  with  oil  of 

^MTw*.-'.        V,'  •.«     .T».h«.rc5lT  <TT>?talline,  neutral,  slightly 

j^bJl  —  5i»%>»     T*^*'*  ^:t>ft«-  AeSv^atiniT    crysUls,  ewilj 
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Manffanoiu  Salt.  —  The  solution  evaporate*!  to  a  ajrup  dries  up  to  a 
tough  aiDorj»bous  mass,  which  readily  explodes. 

Codmium-8alL  —  White  opaque  needles,  which  turn  yellow,  slowly 
on  exposure  to  the  air,  quickly  when  heated;  detonate  strongly;  and  are 
fiumewhat  soluble  in  water. 

Lead-^aU^  —  An  aqueous  solution  of  neutral  fulminate  of  zinc  yieldij 
with  nitrate  of  lead,  a  white,  detonating,  cryatalline  powder. 

The  FerrQitt-Mtdi  is  m  very  unatJible  that  it  c^uinot  well  be  prepared. 

OohaU'SalU  —  Delicate  yellow  needles,  detonating,  sparingly  soluble 
in  cold  water,  rather  more  in  boiling  water* 

Nickel'6aH,  —  Formed  by  double  decomposition;  obtained  by  evapo- 
ration m  the  form  of  a  yellow  or  yellow-green  crystalliue  cruet;  explodes 
readily;  sparingly  soluble  in  water  (E.  Davy). 


Fuhninating  Copper, 

1.  Formed  by  boiling  fuhninating  mercury  with  water  and  copper- 
filings,  and  filtering  hot;  the  green  filtrate  yieldj3  green  crystals. — 
2.  Fulminating  silver  is  used  instead  of  fuhninating  mercury,  and  a 
green-blue  powder  of  the  same  composition  obtained,  partly  by  cooling, 
partly  by  ev^nporatititr  the  filtntte. — The  compound  (1)  detonates 
violently  wlien  hoate<I,  tlie  compound  (2)  less  violently,  both  of  them 
emitting  a  green  light.  Both  disi^olve  but  sparifigly  in  water,  even  at  a 
boiling  heat,  (1)  forming  a  green,  (2)  an  azure-blue  solution  (Liebig, 
Ann.  CUim,  P/tt/s.  24,  304).  Acids  give  no  precipitate,  because  acid 
fulminate  of  copper  is  soluble  in  water  (Liebig  &  Gay-Lussac,  Anu, 
Vhim.  Fkui.  25,  304). 

When  fulminating  mercury  is  repeatedly  agitated  in  a  bottle  witb 
water  and  C(>pper-hlingf?,  a  brown  salt  is  formej,  still  mixed  with  co[)per- 
61ings,  in  the  ft>rm  of  a  heavy  powdtT  covereil  witlj  grey  docks  of  reduced 
mercury;  also  a  greeit  salt  which  remains  rlissolved.  —  The  bromn  salty 
which  appears  to  correspond  with  cuprous  oxide,  when  separated  from 
the  grey  flocks  by  levigation^  then  collected  on  a  filter  and  dried,  does 
not  expbido  by  contact  with  oil  of  vitriol,  but  when  heated^  detonates  a» 
strongly  as  fulminating  silver.  It  may  also  be  obtained  by  mixing  finely 
divided  copper  with  water  on  a  glass  plate,  and  pluclng  the  plate  for  48^ 
hours  over  a  glass  vessel  containing  a  mixture  of  sulphuric  acid  and  a 
fulminate.  The  copper  is  thereby  converted  into  a  brown  mass,  which 
detonates  violently  and  with  a  largo  Haine.  --*  The  liquid  filtered  from 
the  brown  salt^  yields  by  ^-^rntle  evaporation,  light  green^  double  six-sided 
pyramids,  wliich  when  heated*  explode  with  a  large  white  flame,  and  a 
kinder  report  than  fulminating  mercury.  —  If  Dutch  foil  be  ntsed  instead 
of  copper-filings  to  decompose  the  fulminating  mercury,  the  mixture^ 
when  left  for  a  month,  lieposits,  besides  the  brown  salt,  small  shining 
crystals  of  a  bluish  white  salt  [containing  zinc]]  which  appears  by 
microi*copical  examination  to  coneiet  of  bipymmidal  dodecahedrons  and 
rectangular  prisms;  it  detonates  with  great  violence;  and  is  insoluble  in 
water  bolli  cold  and  boiling  (E.  Davy,  Btrzelim  Johnsber,  12,  126*), 

Copper- filings  boiled  with  water  and  fulminating  mercury,  appear  to 
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become  covered  witb  mercury;  the  hot  filtered  Hquiil  is  palegraeti.  ojn) 
deposits  on  cooling  a  pale  green  powder  which  explodee  with  a  gf«ii 
flame,  but  contains  only  a  ^mall  quantity  of  copper,  and  Uierftlbm^vw 
but  a  faint  blue  colour  with  ammonia  ;  a  true  fulminate  of  eO|ip«r  liiSMi 
yet  been  obtained  (Pagcuatecher), 

IT  Fuhninate  of  Copper  and  Ammonmmf  C*NXCu(NH*).  —  Forruti 
by  niixiug  a  solution  of  fulminate  of  copper  (obtained  by  leaving  fulicj 
Date  of  j^itver  for  some  time  in  contact  with  metallic  coppt^r  and  a  hr;^ 
quantity  of  water)  with  a  large  exces^j  of  arnriionia,  ]  At,  cop|ier  Ufiu: 
then  leptfictnl  by  1  Ai.  amuioijiuni.  When  a  stream  of  «ulph(ir^it'^l 
hydrogen  is  parsed  through  the  fiolutiou  of  thia  salt,  the  oopjMT  in- 
completely precipitfiteil,  and  the  filtered  solution  m  founded  to  ooataiii 
hydrosulpbocyanic  acid  aod  urea: 

C*NCii(NH*)0<  +  mS  =  CnS  +  2110  ^  CTsHS^  ^  C?N»B*Oi. 

The  form  lit  ion  of  urea  from  this  wait  is  in  favour  of  Gay-Lcissac  i,  Liob^*i 
view  of  the  relatiou  Wtween  the  fulminates  aud  cyauates  (GladjtoDe, 
Ann,  Fharm,  G(3,  1;  comp   VII,  362).     H, 

FnlminaU  of  Cofyper  and  Potassium,  —  By  tligpisting  fulminate  af 
gilver  aud  potass! utu  with  copper,  the  silver  is  precipitated  and  a  Uqcid 
obtained,  which  is  neither  pret!Jpitat4*d  by  potash  nor  turned  blot  by 
ammonia,  unless  it  be  previously  mixed  with  hydrochloric  acid  (U^bjg),' 


FulmiiiatiBg  Mercuryy  Howard's  Fulmiiiatiiig  MercuiT, 
or  Mercuric  Fulminate. 

FoiTJiation.     When  mercury  or  mercuric  oxide  is  heated  with  itroog 

nitric  acid  and  alcohol,  the  liquid  boils  up  and  gives  off  a  white  clontir 
vapour,  called  etht^rtal  nitrous  ^as  (VIM,  217),  containing  merrunf 
besides  the  products  there  mentioned;  and  as  this  vapour  dimttiish<\f,  tiie 
fuluunating  mercury  eejmrates  out  in  crystals  which  are  etiU  tmpom 
(Howard).  —  2,  Fulminating  silver  bailed  with  mercury  and  wator  b 
t'onvertcil  into  fulminating  mercury  (Liebig).  —  3,  An  aqueona  solttlMt 
of  fulminating  zinc,  arbled  to  aqueous  protoohlonde  of  morcDry^  throvt 
down  fulminating  mercury  (E.  Davy). 

Preparation.  A  solution  of  1  pt.  mercury  in  7'5  pt«,  hot  niirit  «cH 
of  flp.  gr,  r«10  i^  mixed  with  10  pts.  of  alcohol  of  sp.  ct,  0*8^;  ihi 
mixture  hentcd  till  it  begins  to  froth ;  and  the  cry^tali  wbicK  lam  m 
cooling,  collecttHl  on  a  filter,  waslied  with  cofd  water,  and  dried.  In  llii 
ntaniior  from  I  20  to  1  32  pis.  of  fulminating  mercurj  %m  ahuliii 
(Howard),  —  On  adding  the  alcohol,  mercurons  nilrat«  is  preriiiililti ' 
Ibo  f<^*rm  nf  a  white  powder,  which  redissolves  on  besting;  »--^-' 
liquid  ininiediatrlv  afterwards  as^Mumet  a  gi^y  colour,  from  »^pL- 
30  u*  -40  p  c.  of  tiie  mercury  used;  it  then  turns  yellow,  Kivin^ 
ihich  white  mercurial  vapour,  and  deposits  greyiJih  white  f^rr 
fulniinating  ntorcury^  the  quantity  of  which  iucroosea  ixh  tb' 
tbr  iiiother  liquid  yieldfl  on  evmporation  a  small  quantity  «.: 
silver,  whiW  mercuric  oxalate  remains  in  it,  being  ht5ld  in  mjUi 
tbc  nitric  acid  (Licbig).  —  The  liquid  must  be  boiled  fcir  two 
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longer  after  the  a^lditioB  of  the  alcohol ;  if  U  ho  heated,  either  for  too 
ebort  or  too  lon^  a  time,  the  preparation  faib  (Foiircroy,  Thenflrd). 

Wright  [GUb.  70,  74)  diaaolves  I  pt.  of  tnercury  in  4  pts.  of  hoi  ling 
nitric  acM ;  adils  3.5  pta.  of  alcohol  when  the  liquid  is  perfectly  cold; 
promoter  the  ebullition,  if  neceeeary,  hy  heating  the  liquid  for  a  short 
tinie»  allowing  the  boiling  to  go  on  till  the  white  fiimo  which  rises  up 
turns  reddish;  then  precipitates  the  fidminating  mercury  hy  cold  water, 
and  washes  it  with  water  hy  decantation*  —  Crema.BcoIi  (Ann,  Pharm, 
10,  88)  dissolves  I  pt,  of  mercury  in  12  pts.  of  nitric  acid  of  34°  Bm. ; 
adds  8  pta.  of  alcohol  of  36''  Bm.  after  the  liquid  has  cooled  to  12'5^; 
heats  the  flask  in  boiling  water  for  two  or  three  minotea,  till  thick  white 
fumes  begin  to  form  (the  action  being  otherwise  but  flight)  ;  sets  it  in  a 
cool  place;  collects  the  resulting  crystals  on  a  filter;  washes  them  with  a 
mimll  quantity  of  water;  and  dries  them  between  paper  in  the  dark. 
The  product  amounts  to  i"J5  pt,  —  Guthrie  takes  13  pta.  nStrtc  acid  of 
sp.  gT,  1'34  and  8  pts.  alcohol  to  I  pt.  of  mercury. 

In  the  preparation  of  fulminating  mercury  on  the  large  scale  for 
percussion  caps*  1]  IK  of  mercary  is  dissolved  at  a  gentle  heat  in  18  Ihs. 
of  pure  nitric  acid  of  36^  Bm.  contained  in  a  large  glass  flask;  then 
gradually  mixed  with  8  to  10  litres  of  alcohol,  and  heate<l  if  necessary 
till  it  begins  to  boil  up;  then  after  the  ehullition  has  cea^d,  and  the 
liquid  bas  completely  cooled,  the  li<]uid  is  poured  off,  and  the  fulminating 
mercury  left  to  drain  on  linen  filters  in  glass  funnels,  washed  with  a  little 
pnre  water,  and  dried  (Chevallier,  J.  des  coiinalss,  ttsueUes ;  also  Jnn. 
r/iurm.  23,  167)* 

Pari^tMion.  The  fulminating  mercury  is  dissolved  in  boiling  water; 
the  yellow  solution  filtered  from  the  metallic  mercury;  and  the  yellow 
needles  which  crystallize  out  on  cooling,  purified  by  again  dissolving  them 
in  hot  water  and  crystallizing  (Liebig), 

[  Properiiu,     White  needles,  having  a  silky  lustre,  very  soft  to  the 

touchy  and  of  sweetish  met^dlic  taste  (Liebig): 


Prfjbatile  Calculatiim, 

A  C 24     ....       B*45 

2  N « 2S    ,.„      ^m 

2  Hg 200     ....     70-42 

4  0  32     ...     1 1-2; 


Howard. 


6472 


Liebift. 


56^9 
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Cryatallked  fulininating  mercury  pn)bably  contaliu  water  of  eryt tallUatton ;  the 
preiience  of  i\m  water  would  eipliiia  the  defiriencj  in  tbc  mercury  found  by  analysis* 
—  Urbtg  and  Berzeliua  regard  fulmmniting  mercury  as  merrurous  ftilmmite  ^ 
C*N*Hg^O^  — 2Hg'0»Cy**^'*  ^^^  accordinnf  to  tbU  formula,  it  should  contain  82-6  p.c. 
mercury*     Moreofer  ftotosh  separates  from  it  not  uiercuroui  hut  mercuric  oxide, 

DteompoBitiong.  L  Fulminating  mercury  explodes  when  boated  to 
187^  (to  145^  according  to  Th^nard,  Ann.  Chxm,  Pk^s.  44,  181),  by  con- 
tact with  burning  tinder,  by  the  sjiark  from  flint  and  steel  (but  according 
to  Schmidt,  Schw.  4L  73,  only  wlien  quite  dry),  by  the  electric  impark,  by 
friction  or  percussion,  and  hy  contact  with  oil  of  vitriol  (Howard).  The 
explosion  is  accompanied  hy  a  rcddi«h  light,  and  produces  a  bhick  spot 
having  the  metallic  lustre  (Liehig).  The  detonation  produced  by  heat, 
Hy  turning  tinder,  or  hy  Hint  and  ateel,  \s  much  less  violent  thnn  that 
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m  at  the  eii*i  "f  ci>e  nrri  ilay.  wrapped  up  in  cloth,  anil  »tr(>nj:lr 
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in  a  vice,  leaves  a  mass,  wln'cb  is  sometimes  hot  and  detonatea 
spontaneously  after  a  while;  if  thia  does  not  take  pUce,  it  exhibits,  after 
drying  at  100  ,  an  explosive  power  equal  to  thnt  of  fulminating  silver. 
In  four  day**,  however,  the  mix  I  lire  hnses  lla  expl<»sive  power,  and  when 
heated  after  drying,  merely  exhihits  a  slight  doflagration.  Carbonate  of 
potash,  8oda  and  ammonia,  and  lime-water,  first  bei)(hten  the  explosive 
power  of  falmiuatiug  mercury,  and  tUen  destroy  it  (Guthrie,  SilL  Am,  J, 
21,289  and  293). 

7,  A  aolntiou  of  fulminating  mercury  in  warm  aqueons  ammonia 
deposits^  on  coolinj^i  yellow,  strougly  detonating,  granular  crystals ;  but 
if  the  solution  tic  boiled  for  gome  time,  it  deposits,  on  cooling,  a  yellowiali 
while,  Don-detonating-powdcr  (Liebig).  Fulminating  mercury  diasoh^ei 
abundantly  in  annnonia,  without  /^epaniition  of  ox^ide;  the  solution,  wtien 
exposed  to  the  air,  gives  off  ammonia,  and  becomes  covered  witli  a 
urygtalline  crust  of  unaltered  fulminating  mercury,  which  renews  itself  as 
often  as  it  is  hruketi  (Pagen«tceher), 

8.  Finely  divided  zinc,  co]>pcr,  or  silver  (the  last  in  contact  with 
platinum-foil)  boiled  in  water  with  fulminating  mercury,  decomposes  that 
e<»mpound,  yielding  mctallio  nioreury  and  fulniinate  of  zinc,  c-opper  or 
silver  (Liebig).  Hcspeftin?  sine  mul  ro|ip>er.  rn\.  pp,  297,  299,  —  By  agitating 
iron  filings  with  fulminating  mercury  and  water,  mercury  sepiirates  after  a 
few  hours,  and  a  yellow  tiquiil  is  obttiined,  w4»icb  yielda  detonating  preci* 
pitates  \vith  lead  and  silver  salt-s,  and  with  potash,  a  dark  green  pi'eeipi- 
tate,  which  soon  turns  brown.  The  yellow  liqiiidj  when  boiled ,  first 
l>ecome8  wiue-red,  tlicn  black  and  blue,  and  yielda  a  precipitate  of  the 
same  colour,  which  dries  up  to  a  brown,  non-detonating  masa.  The 
jellow  liquid,  when  recently  prepared,  assumes  a  deep  red  colour  on  the 
addition  of  an  acid*  lo^es  its  colour  after  a  few  hours,  and  then  smells, 
first  of  fulminic  [?],  and  afterwards  of  hydr^icyanic  acid  ( E.  Davy),  —  A 
pasty  mixture  ol  fulminating  mercury  with  jmlverized  iron  and  water, 
ni o<l era tely  warmed,  becomes  i^trongly  heateJ,  and  dries  up  almost  com* 
pletely  to  a  red-brown  im\m;  this,  whei>  nuxod  with  lukewarm  water  and 
filtered,  yields  a  filtrate  which,  on  evaporation,  leaves  a  small  saline 
residue  containing  ammonia;  and  on  the  filter  there  remains  a  bhic^- 
brown  residue  which  contains  globules  of  mercury;  yields  pmaaian  blue 
with  hydrochloric  acid;  and  when  heated  after  drying,  bums  with  bright 
sparkling,  hut  without  detoruuion  (Pageusteclior). 

Fulminating  mercury  dissolves  very  sparingly  in  cohl  water,  nmrc 
readily  in  hot  water  (Howard).  It  dissolves  slightiy  in  aqueous  ammonia 
(Liebig,  Pagenstecher). 

Respecting  the  dooblc  ftilminates  of  meTCury  imd  potassium,  bmriurn,  E^trondQm , 
and  calciurrtp  vid.  p.  302,  6. 

Mercurous  nitrate  forms  with  fulminating  zinc,  an  iron-grey  precipi- 
tate, which  detonates  slightly  by  heat  or  by  percussion  [E.  Davy). 


L 


Fulminatrng  SUver,  Howard's  (Bruguatelli's)  Fulminating 
Silver,  or  Neutral  Fulminate  of  Silver, 

FomuUion^  1,  By  heating  aqueous  nitrate  of  silver  with  strong  nitric 
acid  and  alcohol,  the  same  phenomena  and  product<s  ajipcaring  vm  in  the 
formation  of  fulminating  mercury  (p.  300),  Neutral  nitrate  of  silver  does 
not  yield  fulminating  silver  when  boiled  with  alcohol;  the  formition  of 
that   compound   requires    tho   presence   of  nitrous    ncid,   inasmuch   a.s 
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cyanogen  is  tliereby  piMxiucecl;  when  nitrotis  acid  vapour  is  psased  into  I 
ifcD   alcoholic  solution   of  nitrate    of   silver,    fulminating  silver  quickly] 
aeporates  in  large  needles,  without  ebullition  of  tlie  liquid  (Liebig,  Ann, 
Fharm.  5,2B7)i 

C*H«0"  +  2(AgO,NO^)  +  2NO'  =  C^N^Ag^o^  +  ^o  +  2NO», 

2*  Fulminating  mercury  is  converted  into  fulminating  sflrer  by  boiling  j 
"with  water,  pulverized  silver,  and  platinum -filin^fs  (Liebig). 

Prfparation.  Nitrate  of  silver  is  heated  with  alcohol  and  ^trong^ 
nitric  acid  till  the  liquid  hegius  to  boil  up;  and  the  crystals  of  fulminat- 
ing silver  which  form  during  the  ebullition  and  as  the  liquid  coolf^,  are 
collected  on  a  filter,  washed  with  cold  water,  and  dried  either  in  the  cold, 
or  at  moat  at  the  heat  of  the  water-batli. 

The  prepuration  of  fulminating  silver  reqairea  the  greatest  caution. 
Capacious  vessels  must  bo  used,  so  that  the  liquid  may  not  lK>il  over,  is 
in  that  case  the  salt  might  dry  on  the  outside  and  then  explode;  all  %%me 
must  be  removed  to  a  distance,  lei>t  the  vapours  should  take  fire;  and  the 
mixture  must  be  stirred  with  wooden  rods,  not  with  glass  rods  or  other 
hanl  bodies.  Contact  with  hard  bodies  must  especially  be  avoided  after 
the  preparation  is  dry.  Paper  shovels  must  be  used  to  transfer  it,  and  it 
must  t^e  kept  in  vessels  of  paper  or  paste-board,  not  of  glass,  and  the 
vessels  must  be  loosely  covered,  as  an  explosion  mt^ht  arise  from  the 
^  friction  of  the  stopper,  or  from  pressing  the  cover  of  the  box  to  fix  it  ^ 
(6m.  37,  64)> 

Howard  and  Cruiekshank  dissolve  1  pt.  of  mlver  in  a  mixture  of 
24  pis.  water  and  24  pts.  of  the  strongest  nitric  acid,  add  *24  pta.  of 
alcohol,  and  obtain  1%'j  pt.  of  fulminating  silver.  ^  Brngnatelli  (A,  GM* 
1,  fiSj),  pours  5  pts.  alcfdiol,  and  tlten  5  pte.  fuming  nitric  acid  on  1  pt, 
of  pulverized  lunar  caustic,  and  at  the  proper  time  cools  the  niixtura^ 
rhich  boils  up  and  deposits  fulminating  silver,  with  water,  to  prevent  the 
fulminating  silver  from  being  decomposed.  — -  Accum  rccoinmends  2*5  pl^. 
of  fuming  uitric  acid,  and  7  pts.  of  alcohol  to  1  pt.  of  nitrate  of  silver. — 
Descotils  (Ann.  Chim.  62,  198,  also  Gilh.  28,  44),  adds  tb©  alcohol 
to  the  nitric  acid  as  the  silver  dissolves  in  it;  as  however  the  alcohol 
interferes  with  the  solution  of  the  silver,  the  product  Is,  according 
to  Liebig,  greatly  diminished  thereby. —  VVagenmann  (GilL  31,  110), 
mixes  a  solution  of  1  pt.  silver  in  8  pte.  nitric  acid  of  sp.  |^.  ri8, 
beated  to  50  or  60*^^  with  8  pts.  alc^ohol  of  sp.  gr.  0*85;  heats  the  liquid 
ag»in  to  50°  or  GO";  and  adds  4  pts,  of  fuming  uitric  acid,  which  emwtt€ 
foaming  and  formation  of  fulminating  silver,  in  quantity  at  least  rtqnal 
to  J  ol  the  silver  used,  — The  quantity  of  alcohol  here  recommondc'd  it 
too  small;  and  the  liquid  becomes  too  hot,  whereby  the  fulminating  silvef 
is  decomposed  (Liebig),  —  Gay-Lussac  &  Liebig  dissolve  1  pt.  of  silver  in 
20  pts.  nitric  acid  of  40"*  Bm.;  add  to  the  solution  27  iits.  of  86  per  cent, 
alcohol,  heat  the  mixture  till  it  boils  up;  remove  tne  liquid,  which  U 
beooming  turbid,  from  the  fire;  mix  it,  in  order  to  moderate  the  frothing, 
with  another  27  pts.  of  alcohol;  and  obtain,  after  the  liquid  lias  com* 
pletely  cooled,  about  1  pt,  of  folminatiog  silver.  The  mother-liquor  of 
fulminating  silver  is  green  if  the  silver  contains  copper,  and  wbeQ 
evaporated,  depo«tt<»  all  the  copper  in  the  form  of  oxalate;  lliere>  Ibco 
remaiuM  a  liquid  containing  silver,  which,  when  further  evaporated^  leaT^ 
a  reil  salt,  easily  soluble  iu  water  (Liebig). 

Pntpaiiti,    Small,  white,  opaque  flhititDg  ocedles,  baTiog  a  ilfM^ 
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htttcrbh  metallic  taste  (Descotils,  Liebig),  According  to  Pajat-la-Foret, 
fulniiiialiiig  silver  ktlk  catti  with  vtotcDt  convulHiane;  according  to  Jttuer, 
5  graiuB  of  it  are  siitBcient,  ami  produce  oarcotJc  symptonifi,  Wlieu 
properly  wanbed,  it  ja  iieutTal  and  hiift  do  caajstic  action  (Liebig): 
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DecompmUions.  L  Fulminating  eilrer  gradually  blackens  in  wljite 
and  in  blue  light,  giving  off  trarbonic  acid,  nitrogen  and  aqueou^s  vapour  [?] 
and  Waving  a  black  suboxide  [?J,  mixed  with  a  email  quantity  of  tlie 
undecoinjiosed  compound  (Liebig).  —  2,  It  explodes  much  more  violently 
than  fill ininati Jig  mercury,  by  heat,  by  the  electric  spark,  by  friction  or 
percusj^ion,  or  by  contact  with  oil  of  vitrioL  — A  heat  of  100'-  to  130°  m 
not  i^nttii-ieot  to  induce  the  explosion  of  dry  fitlmiuating  silver  (Liebig). 
—  It  doea  Dot  explode  by  mere  pressure^  unless  the  prcasure  be  very 
strong  (Descotils)*  —  In  the  moist  state,  it  requires  a  much  Ixanler  blow 
to  explode  it  than  when  dry,  but  it  will  sometimes  explode^  even  under 
water,   by   friction   with   a   glass   tckI  (Figuier,    Ann.    Ckim.    (3*3,    104; 

»  Liebig).  —  It  explodes  with  peculiar  read ines^a  when  rubbed  with  glaas- 
4ll6t  or  quartz-sand;  also  when  dry,  with  the  edge  of  a  playing  card 
(Figuier),  On  the  other  hand,  it  may  be  rubbed  to  powder  in  a  porcelain 
mortar  with  a  cork  or  with  the  finger  (Liebig).  —  Fulminating  silver 
well  washed  and  tlien  expose<l  to  the  sun  till  it  ia  dry,  explodes  on  the 
filightest  touch  (TroniTiiHilorff,  Gilb.  31^  112).^ — Oil  of  vitriol  causes 
uioi^t  fuhninatiiig  silver  to  detonate  as  strongly  as  the  dry  compound 
(Schmidt,  Schw.  41,  72).  —  The  light  accompanying  the  explosion,  which 
J0  most  easily  seen  in  tlie  dark,  is  blue  reddish  wliite;  it  is  succeeded  by 
a  grey  vapour  having  a  peculiar  electrical  odour.  Gunpowder  mixed  with 
fulminating  silver  is  not  ignited  by  the  explosion^  but  merely  scattered 
about  (Liebig). —  When  fulminuting  silver  m  exploiled  by  oil  of  vitriol  or 
by  [>ercusi?ion  (In  the  latter  case,  provided  it  be  moiat),  the  odour  of 
Lydrocyanic  acid  is  perceptible  f Ittiier,  Dobereiner.)  —  Fulminating 
fijlver,  mixed  with  20  times  its  weight  of  finely  pulverized  sulphate  of 
potash,  gradually  decomposes  when  heated  in  a  tnb<^,  yielding  2  vol. 
carbonic  acid  to  1  vol.  nitrogen  (also  carbonate  of  amnion ia»  if  moisture 
be  present),  and  doubtless  leaves  dicyanide  of  silver,  C'^'N  Ag*  [now  called 
paracyanide  of  silyrr,  VIH,  27]:  for  the  residue  mixed  wntb  cupric 
«^xide  and  ignited,  again  yields  the  same  gaseous  mixture,  in  alnrnt  the 
JRme  quantity  and  the  sanic  propf>rtion8  as  by  the  firtit  ignition  (Gay- 
Lussac^  Liebig).     Therefore,  in  the  iir«t  instance; 


Q^^^K^O^  ^  CWAg'  +  2CO»  +  N. 
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afterwards,  when  ignited  with  cupric  oxide: 

CN.V  +  40  =  Ag>  ^  2CO»  ^-  N. 

A  mixture  of  1  pt.  fulmiiiatin;^'  eilver  and  40  pts.  cupric  oxide  wKeiil 
beated,  immediately  giYes  off,  witliout  detonation,  tlie  whole  of  tliftl 
carbonic  acid  and  nitrogen  gases  in  tlie  proportion  by  volume  of  2  to  1  j 
(Gay-Luseac  &  Licbi^). 

3.  Fulminating  silver  thrown  ioto  a  bottle  filled  with  chlorine  expio 
before  it  readies  the  bottom,  and  therefore  does  not  break  the   bottlil 
(E.  Davy).  —  Fulminating  silver  well  moistened  with  water  and  expoaedl 
to  a  current  of  chlorine  gas,  ab^orb^  a  large  ouanity  of  the  gas,  turnip 
yellow,  and  is  final !y  converted,  without  any  lormation  of  carbonic  or  i 
chloric  acid,  into  chloride  of  eilver^  and  a  yellow  oil,  heavier  than  water,  , 
havini^  a  pungent  odour,  attacking  the  eyes  strongly,  and  having  a  iharp 
burniig  taste  which    almost  paralyzes  the  tongue.     If  the  mixture  ht ' 
agitated  with  water  and  distilled,  gas  is  given  off  before  the  water  begins 
to  boil,  and  a  coloyrlese  oil  pa4«se«  over,  having  a  aomewhat  less  powerful 
odour.      This  oil  givea   off  gas    under   water;   is  insoluble    iu    ai|ueoui  , 
alkal'a,    but  dis^folves  in  alcohol;  and,  if  inixe<l  in  thia  solutioQ,  first  witli  i 
potash,  then   with  a  ferric  &altj  and  then  with  an  acid^  exbibita  a  green  > 
coIoitT,     This  oil  is  therefore  related  to  the  oil  of  chloride  of  cj'anogea 
<Liel»ig,  Pogg.  15,   564),     [May   it   not  be  C*NXCi*,  aa  indicated  byj 
the  following  equation  T 

C^NUgW  +  4CI  =  C^N'CFO*  +  JA^L] 

4.  Nitric  acid  boiled  for  some  time  with  fulminating  uilrer,  decofnpoaet| 
it,    forming   nitrate   of  ammonia  and  nitrate   of    eilver   (Deacotila.)  —  ] 

5.  Dilute  sulphuric  or  oxalic  acid  decomposes  fulminating  silver  wtthoQlj 
effervesceore,  forming  hydrocyanic  acid  and  ammonia  (Gaj-Lusnw  4] 
Lie  big).  1 

6.  Aqueoufl  hydroddoric  acid  immediately  converts  all  the  silrer  of] 
fulminating  silver  into  chloride  of  silver,  with  evolution  of  the  odour  rfl 
hydrocyanic  acid  (Descoti I s).  —  Be«ides  chloride  of  silver  and  hydro-] 
cyanic  aci<l,  a  trace  of  ammonia  is  obtained,  but  no  oxalic  acid  (Ittocr). 
—  By  a  comparatively  Bmall  quantity  of  hydrochloric  acid,  the  fnltninut- I 
ing  silver  is  converted  into  chloride  of  silver  and  acid  fulminate  of  Mlvef,! 
AgO,HO,Cy'0'  [=C^NXAgH];  but  on  adding  hydrochloric  acid  till  ihe] 
filtrate  is  no  longer  clouded  by  it,  the  acid  fulminate  is  convertoil  intoj 
chloride  of  silver,  hydrocyanic  acid,  and  a  peculiar  chlorinated  aridfj 
neither  ammonia  nor  carbonic  acid  is  fonned  in  this  reaction  (CHj*] 
Lus^ac  k  Lrebig).  To  judge  by  the  odour,  a  large  quantity  ©f  hydro*  1 
cyanic  actd  is  formed;  but  on  paaaing  hydrogen  gas  through  a  mixture  ofl 
fulminating  silver  and  hydrochloric  acid,  then  over  marble,  and  lastly  in t^f 
solution  of  nitrate  of  silver,  no  precipitate  is  formed  (Gay-Lnssac  hi 
Liebig.  [Hence  there  is  perhaps  formed  an  acid  smelling  like  hydroif 
cyanic  acid,  but  not  identical  with  it  1 

The  cItlofiuaUd  acid  contains  carbon,  nitrogen,  chlorine,  and  [ 
also  hydrogen.  The  chlorine  contained  in  it  appears  to  amount  to  t*§\ 
times  as  much  as  that  which  is  contained  in  the  chloride  of  ailT«r  pfM 
dooed.     It  tastes  jumgent  and  sweetish,  reddens  litmus  stronglj,  ioi] 

rnot  precipitate  nitrate  of  silver.     It  decomposes  when  exf 
air  for  some  hours,  more  quickly  when  heated,  yielding  unn 
which   neutralizes  the   still-undecomposed  portion  of  the  mcid» 
DeutrHliJiatiun  with  potash^  whereby  it  first  aC4uirea  a  roae-red,  thou  i 
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yellow  ci>1aiir,  or  afcr  it  has  been  eaturateil  witli  animnnin  by  epontaneoos 
decdmjiOHitkm,  it  colouni  ferric  salts  deep  red.  The  acid  saturated  with 
potush  gives  otf  ummmiia  uhen  evapo ratted,  and  leaves  a  residue  wbich 
effervesces  gtroiigly  with  acidrf,  and  whose  aiiueou-^  soluthjn  [treclpi  tates 
nitrate  of  silver  (6ay-Lus4iac  &,  Liebig). 

7.  Aqueous  hydriodio  acid  decoin poses  fulrainatinf  silver  in  a  similar 
manner,  yielding  iodide  of  silver  and  an  iodurett^nl  acid,  analogous  to  th© 
chlorinated  acid,  Imt  forming  a  deep  red  precipitate  with  Besq^nichloride 
of  iron,  without  being  firet  neutralized.  In  this  deconiposition  by  bydri- 
odic  acid  also,  no  odimr  of  hydrocyanic  acid  is  perceptible  (GityLussac 
&  Liebig).  —  Hydrofluoric  acid  does  not  decompose  fulminating  silver 
(Gay-Lii6sac  tK^  Liebig). 

8-  A  snmll  quantity  of  aqueona  aalphuretted  hydrogen  d«compo»es 
fulniinatiug  silver,  forming  sulphide  of  ailver  and  cyanic  acid;  a  larger 
quantity  forma  sulphide  of  silver  and  hydroaulphocyanic  acid: 


and 


C^N'Ag^O*  +  6HS  ^  2C=NHS5  +  2AgS  +  4 HO. 


Or,  if  we  suppose  that  the  cyanic  acid  formed  at  first,  is  converted  by 
exceed  of  sulphuretted  hydrogen  into  hydrosnlpbocyaoic  acidi 

C^NHO^  +  4ns  =  2C'NHS2  +  4HO. 

Part  of  the  cyanic  acid  is  resolved  into  carlwnic  acirl  and  animonia, 
which  latter  remains  combined  with  the  hydrosnlphocyanic  acid.  Such 
at  all  events  is  the  explanation  which  I  venture  to  give  of  tho  following 
experiments  of  Gay-Lusfinc  &  Liebig,  althougli  these  chemists  regard  the 
acid  which  is  formed  as  diJFerent  from  bjdroeulphocyunic  acid.] 

When  fulminating  silver  is  su^ended  in  water,  the  liquid  briskly 
agitated,  and  sulphuretted  hydrogen  passed  through  it  in  quantity  not 
eufficient  for  complete  dec4>m position,  the  liquid  emits  a  pungent  odour 
like  that  of  cyanic  acid,  and  forma  fumes  when  a  stopper  dipped  in 
aramonia  is  held  over  it.  But  when  all  the  fulminate  of  .*jilver  is  decfjm- 
poeedj  the  liqui*!  becomes  clear  and  loses  aU  its  odour.  Lf  it  lie  then 
Bltercd  frotu  the  ^julpbide  of  silver,  it  exhibits  the  following  properties  : 
It  tastes  harsh  and  reddens  litmusj  gives  off  ammonia  when  treated  with 
potash;  throws  down  ftulphato  of  barytu  from  baryta-salts  after  boiling 
with  nitric  acid;  colours  ferric  salts  d^trK  red;  and  forms  a  copious  yellow 
pirecipitate  with  nitrate  of  silver  [sulifhocyafiide  of  iihpr  is  wbitp.]  When 
expohjed  for  some  time  to  the  air^  it  deposits  a  yellow  powder,  acquires  the 
odour  of  hydrocyanic  sjcid,  and  liually  leaves  deliquescent  sulphocyanide  of 
ammonium  (Liebig,  Kastn.  Arch,  B,  327).  — [It  is  true  that  Gay-Lussao 
&  Liebig  found  in  the  sulphuretted  acid  obiaineil  from  I  At.  fulminating 
eilver,  only  a  little  niore  thun  2  At.  s^ulphur,  altliough  the  2  At  hydro- 
salphocyanic  acid,  wliich  1  At  fulminating  silver  should  according  to  the 
above  equation  produce,  must  contain  4  At,  sulphur;  but  as  part  of  the 
cyanic  acid  fonned  at  the  commencement  is  always  converte<i  into  car- 
bonate of  ammonia,  it  is  not  possible  that  '2  At.  hydrosnlphocyanic  should 
be  produced.] 

9,  Aqueous  solutions  of  alkaline  sulphides,  e,  g.  proto.^nlphide  of 
barinm,  acting  in  in.^uHicient  quantity,  decompose  cyanide  of  silver, 
yielding  fulminate  of  silver  and  the  alkali-metal,  and  sulphide  nf  silver 
(Liebig): 

L^^PAg=0*  ^  Bus  =  C*N^AgB&0*  ^   K^^. 
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With  a  larger  proportion  of  the  nieiallic  sulpliicle,  an  alkaline  fulminate 
(C*N'K'0*)  appears  to  be  formed  at  ordinary  temperature^i,  and  with  the 
aid  of  heat,  a  compoiiirii  of  the  alkali  with  a  sulphuretted  acid  different 
from  hydrosiilphocyanic  acid.  —  If  fulminating  silver  be  treat eti  with 
exactly  bo  much  at|ueous  protosulphide  of  potassium  (or  of  ainmonium), 
that  the  lirpiid  f'hull  neither  be  clouded  by  hydrochloric  acid  nor  blackened 
by  nitrate  of  silver,  the  litjuid  filtered  from  the  sulphide  of  silver  is  found 
to  be  perfectly  tietitraK  tastes  exactly  like  cyanate  of  potash,  and  when 
added  to  a  solution  of  nitrate  of  silver,  forme  a  precipitate  of  fulminating 
silver,  which,  if  the  liquid  sftill  contains  sulphide  of  potassium ^  is  black- 
ened by  admlrture  of  sulphide  of  silver.  On  evaporating  the  filtiate, 
the  :  Ikaline  fulminate  is  decomposed  (Liebijj^,  ^099-  15,  566).^ — If  to 
fulminating  silver  suspende<l  in  boiling  water,  a(|ueous  pro tosnlphide  of 
barium  be  added  as  long  as  sulphide  of  silver  continues  to  form,  a  yellow 
alkal'ne  filtrate  is  obtained,  from  which,  however^  carbonic  acid  thr«iws 
down  only  a  very  small  quantity  of  carbonate  of  baryta,  Thij*  yellow 
barvtic  filtrate  docs  not  give  off  sulphuretted  hydrogen  when  treated  with 
acidfi.  When  evaporated,  it  leaves  a  yellow  residue,  which  at  100",  jw 
soon  Mi  the  last  trace  of  moisture  is  expelled,  changes  to  a  i^rey  mass, 
from  which  lime  eliminates  ammonia,  and  water  extracts  sulphoejanide 
of  larium,  leaving  a  residue  of  carbonate  of  baryta;  the  grey  mail 
heatid  in  a  tube,  melts,  gives  off  carbonate  of  ammonia  which  subtimeAi 
then  cyanogen,  and  leaves  sulphide  of  barium.  Dilute  sulphuric  add 
aepa rates  from  the  undecomposed  baryta-salt,  an  easily  decom[Mjsilde  acid, 
—  With  nitrate  of  silver,  the  recently  prepared  yellow  barytic  filtrate 
forms  a  yellow  precipitate,  which  when  washed  and  then  heated  with 
water  to  100\  gives  off  carbonate  of  an;monia,  and  is  converted  into 
sulphide  of  silver  (Liebig,  Kaitn,  Arch.  6,  330). 

10.  A(|ueous  solutions  of  the  Bxed  alkalia,  as  also  magaeaia^  b<iiled 
LWtth  fulminating  silver,  gradually  separate  not  quite  half  the  silver,  an  i 
ililack  oxide;  a  solution  of  fulminate  of  silver  and  potaasium,  ^odiam, 
jWrium^  strontium,  cvilcium,  or  magnesium  being  at  the  same  time  formed 

(Gay  Lussac  &  Liebig); 

C*N5A82<>«  ^  KO  =  C*N*AgKO*  +  AgO. 

100  pts.  of  fulminating  silver,  boiled  even  for  a  considerable  time  irith 
excess  of  pot'ish^  do  not  yield  more  than  31  '45  pts.  of  oxide  of  silver 
1  (Liebig).     Calculation  requires  3867  pts. -*  300  :  116  =  100   :  38  67- 
Hence  part  of  the  fulminating  silver  appears  to  remain  nndecompoeocL 

11.  Aqueous  solutions  of  the  alkaline  chlorides,  even  when  added  in 
^^xoesSy  precipitate  ouly  half  the  silver  in  the  form  of  chloride,  and  fnmi 

^nlminate  of  silver  and  potassium,  Ac.  (Gay-Lussac  4t  Liebig): 

C*N*Aff»0*  ■♦-  KCI  -  C*N»ArKO*  +  AgC:i. 

IJn  this  manner,  100  pts,   of  fulminating  silver   decomposed  by  a  slight 
exceas  of  chloride  of  jKJia^sitmi,  yield  .^3  38  pta.  of  chloride  of  silver,  and 

vta  solution  which,  when  dectmiposed  by  hydrochloric  acid, likewise  yieldi  . 

'53"73  pts.  of  chloride  of  silver.  Hence  the  two  atoms  of  silver  lu  tke  | 
fulminate  are  in  different  states,  since  only  one  of  them  is  precipitatsd  , 
as  chloride  of  silver  by  metallic  chlorides  (Gay-Lusaac  &  Liebig), 

12.  Copper  or    mercury  boiled    with    fulminating  silver  and  wii 
ultimately  separates  all  the  silver  in  the  metallic  state,  forniingfalmiiialtl 
of  copper  or  fulminate  of  mercury  (Liebig)^  —  When  the  boiling  mitk 
mercury   is  continued   for  a  short  time  only,  fulminjAte  t>f  sHvi-r  and 
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mercury  is  formed  =  C*N*AgHgO*  (Liebig),  —  Zinc,  even  when  boiled 
for  aeveml  diiys  with  fulminating  silver,  separates  only  Lalf  tb«  silver,  so 
that  fulmiiinte  of  silver  and  zinc  is  formed  (Liebig,  Schw.  48.  308).  — 
When  fulminating  silver  is  boiled  with  water  and  iron  filin^^s,  a  red- 
brown  filtrate  h  obtained,  wliich  when  evaporated,  yields  reddish^  lami- 
nated crystals  of  fulminate  of  iron  (Liebig,  Ann,  Ohim,  Pk^s,  24,  308), 


Combinaiioiu.  Fulminating  silver  is  very  flparingly  soluble  in  cold 
Water,  but  disflolrea  in  3(3  pta.  of  boiling  water,  from  which  it  separates 

in  on  cooling  (Gay-Lussic  &  Ltebig).  —  It  dissolves  more  abundantly 
in  aijiieous  Aminonin^  which,  when  evaporated  at  ordinary  temperatures, 
leaves  it  unaltered  (Desootils). 


Fulminate  of  Sih^er  and  Hydrofjen^  or  Acid  Fuhmnatf  of  Silvm\ 
C*NXAgH  =  AgO,HO,Cy*0\  —  Precipitated  in  the  form  of  a  white 
powder  on  mixing'  the  aqueous  solution  of  a  fulminato  of  silver  and  an 
alkali-metal,  with  nitric  acid  not  in  ex<:ess: 

C^N^AgKO*  +  HO  +  NO*  =  C^N^AgUQ*  t  KO,NO». 

Diasolves  reailily  in  boiling  water^  crystallizing  out  on  cooling;  redden 
litmus.  By  boiling  with  8ilver-oxi(le»  it  is  converted  into  fulminate  o 
silver^  and  by  boiling  with  mercuric  oxide,  into  fulminate  of  silver  and 
mercury  (Liebig,  Ann.  Chim.  Fhys*  24,  302). 

Fu  Iminate  of  Silver  and  Ammon  ium,  C*N  X  A  g  A  m = N  H*0 ,  A  gO ,  Cy'O'. 
^^  From  a  solution  of  fulminate  of  silver  in  hot  aqueous  ammonia,  tbia 
Bait  crystallizes  on  cooling  in  white,  shining,  crystalline  grains  having  a 
pungent  metallic  tfiste,  while  argentate  of  ammonia  romaina  in  solution. 
Detonates  .with  three  times  the  force  of  fulminating  silver,  and  with 
extreme  faeility,  even  under  tlie  liquid,  when  touched  with  a  glass  rod; 
if,  however,  the  liquid  contains  excess  of  ammonia,  the  explosion  does 
not  extend  throughout  the  mass.  Dissolves  very  sparingly  in  water 
(Liebig,  A  fin.  Chim,  Fhi^s.  24,  316)* 

Fulmirtate  of  Silver  and  Faiamum.  C*NX  AgK  =  KO,  AgO,Cy'0^  — 
ilOO  pts,  (1  At )  fulminating  silver  are  decomposed  by  not  quite  74*6  pts, 
(1  At.)  chloride  of  potassium  dissolved  in  water, — or  water  in  which 
fulminating  silver  is  suspended  is  kept  in  a  state  of  ebullition^  and 
aqueous  chloride  of  potassium  added  as  long  as  it  occasions  turbidity,  but 
no  longer ;  ilio  liquid  is  then  decanted  from  the  chloride  of  silver,  and 
cooled  till  it  crystal lizea.  If  it  be  filtered,  instead  of  being  decanted,  a 
browni.^li  liquid  is  obtained  which  yields  brownish  crystals;  hut  if  it  be 
bfiiled  for  some  time  after  dilution  with  water,  it  lofees  its  colour,  flefK>sita 
black  flakes,  and  when  dec;intetl  from  thiise,  yields  colourletfs  crystals* 
The  cMmjioutid  is  obtained  lea."^  pure  by  boiling  fulminating  silver  with 
iMjucnu.s  pt^tasli,  and  decanting  from  the  precipitated  oxide  of  silver. 

White,  tjhining,  soniewhat  elongated  1  ami  nop,  which  liave  a  repubivo 
^^  metallic  taste,  and  do  not  blue  reddened  Htmus-pai)er.  IK^tonatess  very 
^^Leasily  and  with  great  violence.  Contains  14^(12  p.c.  potabli  [^]2'3R  p.c. 
^^^ potassium].  Dis.^olves  in  %  pts,  of  boiling*  and  in  a  larger  quantity  of 
I  oold  water.  Nitric  acid  added,  not  in  excess,  to  the  aqueous  solution, 
I  throws  down  a  white  powder,  consisting  of  fulminato  of  silver  and 
I  hydrogen.  Hydrtx-hloric  add  added  to  the  solution  mixed  with  potash, 
I         throws  down  a  precipitate,  which  continues  to  rcdissolve  in  the  U*^vl\k\SLj 
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bkb 


ifie  groTilj, 


Ifumi,  —  Small  jeUow  crjaftallitie  grnm^ 
,  MmtAwm^  rMdtljr  ermi   to  eold  vilff 

. 44  ^  SSiwir  amd  Majmnitm.  —  a.   .fi^iK.  —  Obtaiaod 

iboilinf  fbimiiiatiag  nlrer  wiib  magnena  aa4  waiar.      ftooo-f 
LMwdcr.  iaaolaUo  in   water,   wlyeb  merelj  deereptUte  wboii 
[ciYiog  off  caibcoic  acid  aod ammonia,  and  leavuig  a  lOiMltto  of  « 
[sod   mUer.  —  K   ynttraL  —  WhitB,  tbread4iko    ciTalal% 
I  capillaiy  iiatiTe  wlrer,  and  detonaUiig  atroo^j  (Liobig). 

/WiaiaoCe  </  JSIi«^  tf**'  ^«'*<*-  —  Bj  *>o»^g  f«lnitaaiiii|r  ailTir  wiA 
laiac  and  wator— whereby  oaly  hall  ibo  eilver  ia  precipiuidt,  «rta  dm 
hour-eoaliiiaed  ebdlilioii— mnd  eTapoiattnf  tbe  yellow  fillfali^  nUav 
rSaaatiBff  eryoUk  mt^  obtainod,  logtyier  with  a  jeUow  iioiMi«i 
V^^3«^bi«i  Amm.  Ckim.  «f«.  i4,  aoa;^-.&Aw,  48,  SaO). 

FmimiHai4  ^5iil«r  ami  Mercwy,  or  .ifymto  aurgiiiiii  J1.mw  ,— 

Tormcd  by  bailing  fulminate  of  ailr^  and  bydrofen  wtib  morearic  osAi 

La  walrr  or  by  boiUo|r  fulminating  »UTer  for  aoi  too  loa^  a  ttM  wjk 

W  a!nd  water.     From  the  Utialo  the  «iiipoiiid  cryatelliiaa  h  ^^ 

I  Modlio  (Utbifr  Ann.  Omm.  Fk^  «4.  005). 

Lf^mn6  /ttteMvo^  /  —  FtOmiitatc  of  iifi€  and  IxEriuai,  i 


TRIGKNIC  ACID. 

Itlnte  Bolutioo  of  normal  tercliloride  of  gold,  tlirows  down  a  brown, 
explojsive  cooipound,  wliicli  disaolves  eren  at  ordinary  temperatures,  in 
ammonia,  hydrocliloric  acid,  and  oil  of  vitriol ;  from  the  last- mentioned 
solution,  water  throws  down  a  dark  purple- red  powder,  —  The  liquid, 
filtered  from  the  brown  powder,  yields  by  evaporation,  yellow  aix^sided 
prisma,  which  explode  and  leave  a  residue  of  metallic  gold,  are  insoluble 
in  water  and  in  hydrochloric  acid,  but  dlaaolve  in  ai^ua-regia  (E.  Davy, 
Ben,  Jahresber.  12,  128), 

Zlnco-pl^tinic  Fulminate  1  —  Fulminate  of  zinr  and  barium  forms 
with  piatinic  sulphate  a  brown  precipitate,  which,  in  aildition  to  sulphate 
of  baryta,  conbaina  ptatinuui  and  fulminic  acid,  and  when  heated,  doea 
not  explode,  but  merely  deflagrates.  —  The  liquid,  filtered  from  the 
brown  precipitate,  yichls  on  evaporiitiou  the  pure  compound  in  small 
yeUow-browu  prisms,  which  detonate  with  violence  (E.  Davy). 

Zinco^alladious  Fulminate  f^  Fulminate  of  zinc  forma,  with  nitrate 
of  panadium,  a  dark -brown  precipit4ito,  which  is  olive-brown  when  dry, 
detonates,  and  is  insoluble  in  water  (E.  Davy). 


Conjugated  Compounds  of  the  Niirogen-miclei* 

Trigenic  Acid,    C«N^H'0*=C«K^AaH^O*  I 

LiEBiQ  ^  WoiiLER  (1840),     Aim.  Phat-m.  55,  296. 

Formation.  By  the  action  of  cyanic  acid  vapour  on  anhydrous  alde- 
hyde (VIII,  279). 

Preparation,  When  cyanic  acid  vapour,  producml  by  heating 
cyan  uric  acid,  is  passed  into  a  few  grammea  of  dry  aldehyde  contained 
in  a  vessel  surrounded  by  cold  water,  the  liquid  becomes  heated,  effer- 
vesces violently  from  escape  of  carbonic  aeid,  and  fills  the  vessel  with  a 
froth,  which  ultimately  sol idi ilea  in  a  tumid  mass.  With  larger  quan- 
titiee  of  aldehyde,  the  frothing  becomes  too  violent.  —  A  better  plan  is 
to  cool  the  aldehyde  with  ice,  and  leave  it,  after  saturation  with  cyanic 
acid  vapour,  which  theu  takes  place  quite  quietly,  in  a  moderately  warm 
place;  the  offerveseetiee  then  begins,  and  continues,  like  a  kind  of  fermon- 
tAtion»  for  hours  and  days,  till  there  remaina  either  a  tough  half-solidified 
ms^ss,  or  a  yellowish  syrup  in  which  crystalline  crusts  gradually  fonn.  — 
The  mass  thus  obtained,  which  likewise  contains  eyaraelide,  aldehyde- 
ammonia,  and  perhaps  other  secondary  products,  is  dissolved  iu  moderately 
strong  hydrochloric  acid,  boiled  as  hmg  as  it  gives  off  aldehyde-vapour, 
and  filtered  hot  When  the  filtrate  is  left  to  stand  for  some  days  in  the 
cold,  the  greater  part  of  the  trigenic  acid  crystallines  out ;  the  mother- 
liquor  yields  a  few  more  crystals.  The  crystals  aro  dissolved  in  water, 
decolorizeil  by  animal  charcoal,  and  recryatallixed. 

Small  white  needles,  generally  in  stellate  groups,  and  having  a  slightly 
acid  taste  and  reaction. 


ai2   ETHYLENE:  CONJUGATED  COMPOUNDS  OF  NITROGIN-NUCC 
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DecompositwiB,  The  acid  when  heated,  melts,  with  decompoaitiuQ  | 
and  carboniziitioo;  giFce  off  alkaliDe  vapours  Binelling  strongly  of  rlnno- 
ittie;  and  yields  by  dry  disttlktion,  drst  an  alkaline,  sharp-ta^tiuj^r  di^tif- 
late  which  emells  like  chinoline,  and  afterwards  vapours  off  cyanic  acid. 
The  distillate  solidifies  in  a  yellowish  white  mass,  and  when  distilled  with 
potashf  yields  oily  chinoliue,  while  cyan  uric  acid  remains  in  combtiuitiaii 
with  the  potash. 

Combinations,     The  acid  dissolFes  sparingly  in  Water. 

Trige7W.it  of  Silver,  The  clear  mixture  of  trigenic  acid  and  oentnl 
nitrate  of  silver,  gradually  mixed  with  dilute  ammonia,  deposits  trigenaie 
of  silver  in  the  form  of  a  white  powder,  which  appears  hy  microscopical 
examination  to  be  composed  of  globular  cry^jtals^  assumes  a  violet  colour 
when  expoaed  to  light;  between  120^  and  130  gives  off  water^  ami 
turns  light  brown;  and  at  l^O'^,  melts^  blackens^  and  gires  off  a  thick 
vapour  smelling  of  ohinoLine. 
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Trtgenio  acid  is  nearly  insoluble  in  alcohol  (Liebig  8l  Wohlcr). 

TMaldine.    C^»NH'*S*. 


WuHLKE  &  LiEBiG  (1847).    Ann.  Fharnk  61,  1. 

Forrnotion  and  PirparaHon.  Sulphuretted  hydrogen  is  slowly  | 
for  4  or  5  hours  thr^Migh  a  solution  of  aldehyde-ammonia  in  12  to  16  plfc 
of  water,  to  which  anu(>ou»  ammonia  has  been  previously  added  tti  tb« 
proportion  c»f  10  to  Ifi  drops  to  the  ounce.  In  half  un  hmir,  the  lii|ui*l  . 
beoomofl  white  and  turbid,  then  gradually  becomes  clear,  and  depoiitii 
l»rp^  erjstaU  reBembliug  camphor,  th*?  fippearance  of  which  indicates  the] 
lo^mination  of  the  pn»cess.  The  crystals  arc  drained  in  a  funnel,  wnilieil 
with  water,  drieil  by  pro*»safe  betweeu  paper  to  remove  Ityiin^suJphiitAcll 
aminoniii,  and  dissolved  in  ether.  The  solution  is  then  mixed  with  nm^] 
thinl  of  its  hulk  of  alcohul,  and  left  to  evaporate  in  the  air;  and  a»  •ooOl 
ns  the  cryslab  ^hteh  form  are  do  longer  covered  hy  the  tiioUiw^i|toi^| 


tils  llq aid  is  decanted  and  evaporated,  whereby  it  yielde  a  furlher  crop 
of  ycllowisb  crystals,  and  ultimately  contains  uotLing  but  hydrotiiilpbate 
of  ammonia: 

3(NH»,Cm*0>)  +  6HS  -  C^H»S^  +  2NH^S  +  HO. 

Sometimes,  during  the  passage  of  the  sulphuretted  hydrogen,  there  sepa- 
mtee*,  instead  of  the  crystals,  a  heavy,  colourleea^  stinking  oily  mixture 
of  thialdiiiD  with  a  peculiar  liquid.  To  sepanito  the  thialdino  from  this 
mixture,  the  greater  part  of  the  watery  liquid  is  decanted;  the  oil  shaken 
up  with  half  lis  bulk  of  etherj  which  immediately  dissolves  it ;  the  solu- 
tion decanted  from  the  remaining  watery  liquid,  and  well  shaken  up  in 
a  stoppered  bottle  with  rather  strong  hydrochloric  acid ;  the  cryatallino 
magma,  consisting  of  needles  of  hydrochlorate  of  thialdine,  washed  on 
the  filter  with  ether;  the  crystals,  after  drying,  moistened  with  strong 
aqueous  amnionia;  aad,  lastly,  heated  with  ether,  which  dissolves  the 
liberated  thialtline,  and  deposits  it  by  spontaneous  evaporation  in  the 
crystalline  state. 

Properties.  Transparent,  colourless,  shining  crystals,  having'  the  form 
of  gypsum,  and  refmctiiig  liglit  strongly,  Sp.  gr.  1-191  at  IH^.  Melts 
at  43'' »  and  solidifies  again  in  the  crystalline  state  at  42'',  Evit pontes  in 
the  air  at  medium  temperj-tures  without  residue,  and  may  be  distilled 
without  decomposition  in  contact  with  water,  but  decomposes  when  heated 
alone.  Has  a  peculiar  aromatic  odour,  disagreeable  after  a  while,  and  is 
neutral  to  vegetable  colours. 
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3Cm»S,NU*S  (Wtthler  &  Uehig.)  —  C^NBi^S^H^?  Gm, 

DecofnposUions.  I,  Thialdine  is  resolved  by  dry  distillation  into  a 
atinking  oil,  which  partially  solidifies  after  a  while,  and  a  dark  brown 
ayrupy  residue  containing  sulphur.  When  distilled  witli  hydrate  of  lime, 
at  a  heat  rising  to  redness,  it  yields  chinoline.  —  8.  Thiahline,  or  either 
of  its  salts^  heated  with  aqueous  nitrate  of  silver,  is  resolved  into  aide- 
hyde  which  volatilizes,  sulphide  of  silver  which  precipitates,  and  acid 
mtrate  of  ammonia  which  remains  in  solution: 

C'^-'NH'^S^  +  4(AgO.NO*)  +  2HO  =  3C*H<02  +  4AgS  +  NH«  +  4NO. 

4.  An  alcoholic  solution  of  thialdine  forms  a  white  precipitate  after  a  few 
minutes,  with  neutral  acetate  of  lead,  then  a  yellow,  and  lastly  a  black 
precipitate;  with  corrosive  sublimate,  first  white,  tlieti  yellow;  with 
bichloride  of  platinum,  dirty  yellow  after  a  while.  —  5,  Thialdine  forms 
with  aqueous  cyanide  of  mercury,  a  white  precipitate,  which  by  boiling 
is  converted  into  sulphide  of  mercury;  at  the  same  time,  white  delicate 
needles  sublime  in  the  retort,  very  volatile,  insoluble  in  water,  but  soluble 
in  alcohol  and  other;  they  probably  consist  of  thialdine  in  which  the 
sulphur  \iy  replaced  by  cyanogen. 


ETHYLENE:  CONJUOAED  COMPOUroS  OP  NITROnENNUCLEf. 


1  6,  Thiaidine  heated  in  a  acaleti  tube  witli  water  and  oxide  *»f  silreTr 

is  COB  verted  into  leucine: 

CWNB'^S^  ^  4AgO  =  4AgS  +  C^NH^^O*. 

Hydrated  o^ide  of  lend  effct^t^s  the  mme  trans  form  ft  tion,  but  it  i«  not  *o  well 
adapted  for  the  purpoBc,  panly  because  it  LaiS  a  ^eat  tendency  to  com  bine  with  Iru€ia4f, 
and  partly  bfcuuse  it  it  almost  HJwaje  contaminated  with  patuli  (A*  Gfisstnatint 
Ann.  Pharm.  90,  184),  \ 

Contbinatioju.  Thiftldine  h  very  sparingly  eolable  id  WcU^r^ — It 
dissolves  in  Acids,  forming  white  crystallizable  salts* 

Ut/dfochlorale  of  Thmhiine.  —  HydrocLloric  acid  aatitrated  with 
tliiftliline,  still  retftins  its  acid  reaciion,  —  If  tlie  tliiafdine  was  ccmtami* 
nated  with  the  foreign  body  al ready  nientiotied,  that  substance  exhibits 
its  odour  uiwre  stnusgly  in  the  hydrochloric  acid  solution,  but  may  be 
immediately  removed  by  agitation  with  ether.  —  The  solutioOy  when 
eva[»orated  in  the  air,  or  cone eiit rat etl  in  the  wnter-hath,  and  then  cooled, 
yields  tniusjtarent.  crd^^urless,  highly  lustrous  priKme,  often  an  inch  long. 
These  cry«tal«  tuni  hrown  wheu  heated,  but  without  melting,  and  yield 
a  sublimate  of  tial-ammoniac,  together  with  a  gaii  which  has  a  very  offen- 
sive odour,  and  burns  with  a  snioky  0ame.  They  dissolve  in  water 
much  more  readily  than  iu  alcohol,  especially  when  heated,  and  are 
iuisoluble  In  ether. 
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Nitrate  of  Thialdhie,  —  Dilute  nitric  acid  is  saturated  with 
thialdine,  and  the  solution  evaporated  and  cooled;  or  the  ethereal  eola- 
tion of  impure  thiahline  m  converted,  by  adilition  of  nitric  acid,  into  a 
crystalline  magma,  which  is  washed  w^ifch  ether,  dissolved  in  watery  and 
crystallized,  —  White  delicate  needles,  which  melt  and  decompose  when 
heated,  Thev  diseolve  iu  water  more  readily  than  the  bydrocblorala^ 
are  more  soluble  in  hot  than  in  cold  akoholi  and  insoluble  in  ether. 
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Thialdine  dissolves  readily  in  Alcohol,  and  still  more  readily  in  Etktri 

the 


itM    powder   deliquesces 
(Wohlor&Liebig). 


when   exposed   to  air  containing  other- Tapoar 


SELENALDINE, 


315 


Selenaldine.    C"NH"Se*  1 

WoHLER  &  LiEBiG  (1847).     Ann,  Fhainn,  61,  IL 

Formed  by  passing  through  a  moderately  saturated  aqneous  aolutiou 
of  aldehyde-aroruonia,  first  hjdro^eii  gas  to  expel  the  air  from  the  appii- 
ratus,  aud  then  seleniuretted  hydrogen  evolved  froni  selenide  of  iron  and 
dilute  sulphuric  acid.  TLe  unjib^orbcd  porUori  of  tbi«  g«a  b  condeosed  la  a 
Liebi^'s  bulb -apparatus  filled  with  potash.  As  soon  Efi  the  liquid,  after  pre- 
viously becoming  turbid^  has  depttsited  crytitjili*  of  seleoaldiue,  the  excess 
of  seleniuretted  hydrogen  18  driven  out  of  tlio  apparatus  by  a  stream  of 
pure  hydrogen;  tho  mother*! in uor  above  the  crystals,  which  containa 
hydroseleniate  of  araruonia,  and  would  deposit  selenium  on  exposure  to 
the  air,  xa  displaced  by  a  .'^Ireaui  of  cold  de-aerated  water;  and  the 
cryjstals  collected  on  a  filter,  pressed  between  paper,  and  dried  over  oil  of 
vitrioh 

Small;  colourless  crystals,  probably  isomorphons  with  those  of  thial- 
dine^  and  liaving  a  faint  disagreeable  taete* 

Selenahline  decomposes  readily  when  heated,  giving  off  a  very  stink- 
ing gas.  When  boiled  with  water,  it  evolves  a  very  stinking  substance, 
and  deposits  a  yellow  powder.  Its  solution  in  water,  alcohol,  or  ether, 
when  exposed  to  the  air,  deposits,  appareutly  with  formation  of  aldehyde- 
ammonia,  an  orange-yellow,  amorphouw  [>owder;  and  this  powder,  when 
immersed  in  boiling  water,  melts  into  a  mass  which  remains  soft  for  a 
long  time,  chars  when  heated,  yielding  an  extremely  stiukiug  selenife- 
rotis  oil,  and  is  insoluble  both  in  alcobol  and  ether. 

Selenaldine  is  sparingly  soluble  in  WaUr.  —  It  dissolves  readily  in 
dilute  IlijdrocMoric  acidy  forming  a  liquid  from  which  it  is  precipitated  by 
ammonia,  and  which  [on  exposure  to  the  air?]  likewise  quickly  deposits  a 
yellow  powder,  and  gives  off  a  very  offensive  gas,  —  1 1  dissolves  readily 
m  alcohol  and  ether;  but  does  not  crystal  I  iJte  therefrom  by  evaporation 
in  vacuo  over  oil  of  vitriol,  hut  is  decomposed  and  partially  volatilixed 
thereby,  so  that  the  oil  takes  up  ammonia,  and  the  yellow  powder 
remains  behind  (Wohler  &  Liebig), 


46,  L 


h,  Araidogen-nucleL 
«.  Arsidogen-nucleus*     C*ArH^ 
Fof/g.  40,  219;  — 42,  li 5.  — Aim  Fhm^u  37,  1;  42,  U;: 


The  term  Anido^en  =  Ar»  is  applied,  as  proposed  by  Laurent,  to  the^ 
group  A^H^  just  as  Amidogen  —  Ad  ^  NH'.  • 

Cadet  discovered  in  1760,  that  by  distilling  acetate  of  potash  with  an 
eqaaJ  weigbt  of  arsenious  acid,  there  is  obtained,  besides  metallic  arsenio 
and  arseniferous  acetic  acid,  a  heavy  hr<iwn-red  litpiid  which  takes  fire  on 
exposure  to  tho  air  at  onlinary  tenn>oraiures  (Cadet' »/nming  arsetiical 
iiquid),  — This  experiment  Wiu*  conlirmed  by  Dacande  f^Morveau  Anfang»* 


ETFnLENE:   ARSIDOOBN-NUCLEUS   C*ArH^ 

gninUe  d.  theoK  u.praki,  Chem,  3,  3i)),     Thenard  examined  this  lu{ui<l,| 
wliicli  is  in  tlie  main  tiie  same  as  Buneen's  alkaraiu  or  oxide  of  cacodyK 
But  it   waa  re^rved  far  Bunson's  exact  and  Ia^>o^ious  researches  to  di**  j 
cover  not  only  the  conipo^ition  of  this  liquid,  but  also  a  large  namherof] 
allied  caDipoundii,  con ><titu ting  the  cacodyl-aeries,  which  he  regarded  at] 
derived   from   u  metalloVdal  r^idical,  CucocJyl  =  C*AsH\     On  the  other] 
hand,   Laurent  {IhiK   mifnL   14,  327),   Dumas  {N.  Ann,  Chim.  Pkyg.  8»| 
362),  and  Gerhardt  (Prrm,  1,  389;  2,  445)  regard  these   compounds 
beloDgin^  to  tbo  ethyl ene->=eriee,  and  asjjtume  as  the  naclcug  from  which  i 
they  are  derived,  the  ciHiipound  C*A6H*  =  C*ArH*,  analogous  to  ethyleoo,  | 
inasmuch  as  the  cacodyl  compoiHida   are  formal  from   a  substance  be- 
longing to  the  ethylene-serie*',  viz.  acetic  acid;  and  cacodyl,  when  distilleti 
with  oil  of  vitriol,  appears  to  yield  aulphovinate  of  wiue-oiL 


Arethase,    C*AaH^=C*ArH\ 

Buj4S£N.     Ann.  Pharm,  42,  18. 
!  Vinar*  (GmO* 

Prepamtion.       By   treatitig   clilorido   of   csicodyl    C*A§H*C1»   with 
alcoholic   pola^^h,  chloride  of  potn^jstum  is  obt^iineil,  together  with  a  liquid 
whicli  is  not  niiscible  with  strong  pota^jh,  and  may  be  freed,  by  repeated 
treatment  with  pota^jh  and  fractional  difitillation,  from  Uie  greater  pari  of  I 
the  alcohol^  which  is  le^s  volatile: 

C^AaH«Cl  +  KO  =  C^AbH*  +  KCl  +  HO. 

PropeHies.     Thin^  transparent,  colourless  liquid,  almost  ns  volatile  m 
vinic  ether,  and  having  a  repulsive  ethereal  odour,  like  that  of  alkarma. 

Cmnhlnation^,     Blixes  in   all  proportions   with    Water  %ad   Alookdl 

(BuDmjn). 


Cacodyl    C*AsH«=C*ArH',H. 

BdnsSII.     Ann,  P/iarm.  42 i  25, 

Formatimi.  May  be  separatoil  from  chloride  of  cacodyl  by  iinc,  tiiit  1 
ar  iron,  at  ^{f  to  100  ,  or  from  sulphide  or  bromide  of  caoodyl  by  mercury  I 
nt  200'"  to  300": 

C<AsH*a  4^  Zn  -  C*A*H*  +  ZnCI. 

It  is  aUo  formeil,  together  with  the  allied  com  no  u  u  ils,  arsfontxim  ethyl  1 
(CH*)'As»  Jvnd  arsenmethylium  ((7H*)*A8,  by  the  action  nf  iodide  uf  I 
luethyl  on  arsenidt^  of  eodium  (Cahoors  &  Riche,  CompL  rend,  39,  542;| 
see  msQ  page  351  of  this  volume). 

Preparation.     Pure    zinc  and   pure   chloride  of  cactxlvl   at« 
together  to  100   for  three  houm,  in  a  perfectly  closed  veafael;  ihei 
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clilarido  of  ziiic  removed  hy  waterj  and  the  cucody],  wliicli  eiriks  to  tlie 
buttom  in  the  form  of  an  oil,  dehydrated  by  chloride  of  calcium. 

The  details  rjf  ibis  operation,  which  ie  rendered  very  difficult  hy  the 
etrong  tendency  of  cacodyl   to  take  fir©  in  the  air,  are  as  follows:   To 
obtain  chloride  of  cacodyl  perfectly  free  from  alkarein  (p,  320).  thealkarsin 
ifl  digested  three   times  with  strong  hydrochloric  acid,    till  the  resulting 
chloride  of  cacotlyl  no  longer  emits  the  slightest  fume  on  expoenre  to  the 
air.     It  is  then  digested  for  several  days  with  a  mixture  of  chloride  of 
calcium  and  lime,  to  free  it  completely  from  water  antl  hydrochloric  acid. 
For  this  purpose  J  a  glass  tube  having  a  bulb  in  the  middle  and  placed  in  a 
vertical  position,  is  heut  upwards  at  an  acute  angle  at  the  lower  part,  and 
again  verticiilly  downward.s  at  the  same  acute  angle;  the  bulb  contains 
a    mixture  of  lime  and  chh)ridc  of  calciuni.     Through  the  upper  end  of 
this  apf^aratuH  (1),   dry  carbonic  acid  gas  ie  passed  to  exjiel  the  air;  the 
lawer  enVl  dijiped  into  the  chloride  of  cacodvl   below  the  hydrochloric 
acid;  the  cdiloride  of  cacodyl  drawn  up  into  the  apparatos  by  means  of  a 
hand  pump  attached  by  a  caoutchouc  tube  to  the  upper  end;  and  laetly* 
the  two  cadi*  sealed,  and  the  apparatus  set  aside  for  some  days.  —  To 
decompose  the  cacodyl  thus  purified^  with  zinc,  the  ftdlowing  apparatus 
(2)  is  used:     A  glass  tube  passes  for  a  short  distance  obliquely  upwards; 
i«  then  bent  at  an  acute  angle  vertically  downwards;  then   at  the  same 
acute  angle  obliquely  upwards;  and  in  the  middle  of  this  arm,  is  blown 
into  a   bulb;  it  then   passes  at  the  same  acute  ang!e,  but  for  a  greater 
length,  vertically  downwards,  and  is  in  this  part  again  blow^n  into  a  bulb; 
laatly,   it  is   bent  at  short  distances  and  at  acute  angles^  first  obliquely 
upwards^  tljen  vertically  downwards.     The  upper  bulb  of  this  apparatus 
is  filled  with  thin  zinc-foil,  which  has  been  treated  w  th  dilute  sulphuric 
acid,   then  washed  with  water,  drietl,  and  cut  up  into  spiral   slips;  the 
apparatus   cxirefuUy   filled    with   dry  carbonic  acid  gas;  the  chloride  of 
caoodyl  sucked  into  the  upper  bulb;  both  ends  of  the  tube  sealed;  and 
the   apparatus  heated   ftir  three  hours   in    the   water-bath.      The  zinc 
dissolves  without  evolution  of  gas,  the  liquid  becoming  somewhat  darker. 
The  liquid,  as  it  cools  to  +  50"^,  deposits  large  cubical  cryatals,  probably 
a  eampound  of  chloride  of  zinc  with  chloride  of  cacodyL  which  disappear 
again  on  beating  the  liquids     Ultimately,  when  the  chlorine  is  completely 
removed,  the  contents  of  the  bulb  appear  at  lOO"^'  as  a  dry  white  mass, 
which  melts  again  to  un  oil  between  IIQ   and   12G'.     The  lower  eud  of 
the  still   hot  apparatus   is  now  dipped  into  water  which  baa  been  tho- 
roughly boiled  and  cooler! ;  then  broken  off,  so  that  the  water  may  enter 
a8  the  apparatas  cools;  then  sealed^  and  the  whole  inclined  so  that  the 
water  may  run  from  the  lower  bulb  intu  the  upper,  where,  after  digestion 
for  some  time,  it  dissolves  tfie  cidoride  of  zinc,  leaving  the  cacodyl  in  the 
form  of  an  oil,  together  with  the  excess  of  zinc.    The  cacodyl  is  then  dried 
in   apparatus  (1),  again  drawn  into  apparatus  (2),  and  again  digested 
with  pure   xinc,    by   whicii  opemtion   however  only  a  small  quantity  of 
chloride  of  zinc   is  now  formed.     The  cacodyl  is  then  distilled  from  the 
upper  bulb  into  the  lower;  the  transparent,  colourless  distillate  cooled  to 
—  6",  till   two-thirds  have  crystallize  I   unt;  and  the  portion  which  still 
remains   fluid  poured  back  into  the  upper  bulb,  again  digested  with  zinc, 
again  distilled^  and  so  on  three  tiinos  more.     By  this  scries  of  operations, 
pore  cacodyl  is  at  length  obtained  in  the  lower  bulb. 

Pntp€ftie%,       Crystallizes   at    —0     in  large  shining  square   prisms, 
t  ordinary  temperatures,  it  forms  a  tliin,  transparent,  colourless,  strongly 
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refmcting  oil,  heavier  tban  water.     Bails  new  170' 
7*1  OL     Has  the  odour  of  alkarain. 


Vapoar-deiuiiy  = 
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Bun««nt  ftdoptlDf  the  radical -theory,  re^nirds  cacodyl  as  a  melallofdal  radical, 
correspOfidinf  to  ethjl,  C^H^,  and  other  radiralA  assumed  by  this  theory  bat  hiibt^rto 
uniaolatedl  [this  was  written  before  the  isoktioa  of  ethyl,  methyl,  Stc};  and  the  iaoiitioii 
of  cacodyl,  in  addition  to  that  of  cyanogi^ti,  and  perhaps  of  inellone,  i«  looked  upon  at  i 
^reat  support  uf  the  radical -theory.  U  is  hovrever  remarkable  that  cacodyl  boils  al  170^* 
whesvaa  alkarsiQ^,  its  compound  with  1  At.  oxygen,  bnila  at  150^,  though  in  other  etaei 
the  boiling  point  of  organic  compomstif  ia  raised  by  addition  of  oxy^ti.  Cicodyl 
might  therefore  be  regarded  M  a  conjugated  compound  =  C*As4H»2  =  C^ArH^,C*ArH«,HX 
—  Burasen  denotes  cacodyl  by  the  symbol  Kd,  Berzeliiia  {Jahrttber,  24,  641)  iii«  ih' 
synibal  Kk.  Tbe  latter  regards  cacodyl  aa  a  compound  of  acetyl  with  arsenittrrtted 
hydrogen  =  C''H^,A»B*»  and  con-sequcntly  all  componnids  of  the  caoodyl.«eri««  m 
Compounds  of  araeniuretted  hydroyfen  with  acetyl  and  iLi  compoundn.  —  ^  Cacodvt  mnj 
also  be  regarded  as  a  otiminiund  of  I  At.  arsenic  with  2  At.  methjl  =  (C^H")-.V*; 
accordingly  Frank  land  ( CAewi.  Sftc.  Qtt.  J.  VI,  71)  calls  it  Bimethide  of  araenfc.  This 
view  uf  iu  constitutirun  is  supported  by  the  fact  of  its  farmation,  togctbef  witll  tht 
compounds  (C^H"'y'A3  and  (C^tl^)*Aa,  by  the  action  of  iodide  of  methyl  on  arteiiid«  el 
■odiuini  (p.  351  )t  just  as  arsenbtetbyl  and  the  other  arsenethyls  are  obtaJiued  by  tht 
AiCtion  of  iodide  of  ethyl  on  arsenide  of  sodium.*  % 

Decompt^iont.     1.  Caoodjl  lieated  in  a  bont  tube  closed  at  top,  to 

temperattiro  «omewbat  above  tho  boilinj^  paint  of  niepciiry^  h  reeolval, 
'TTitboit  deposition  of  carbon,  into  arsenic  and  a  mixture  of  2  val  marsli- 
gA8  and  I  voL  olefiant  gasr 

2C^A«H«  =  IC'IV  +  C*^*  +  2At. 

The  gaseous  mixture  contains  also  a  email  quantity  of  caeodyl  Taponr, 
wbenoe  it  bums  wilh   a  coloured   lumitious  flame,    dopoeiting  %  aiDtU 
<|uaiititj  f>f  araeuio,  and  when  mixed  with  cblorine  over  water,  takes  firo 
\  and  burns   witb   a  fiery   red  light,  and  f3epo.sition   of  charcoal.      Oil  of 
vitriol  abetmots  the  okfiant  gas  and  cacodyl  vapour  from  the  miitiire^ 
leuving^  the  marsh-gaB,    6  vol,  ot  the  goFeous  mixture  exploded  with  oxygen 
consume    14   vol,  oxygen  and  produce  H  voL  carbonic  acid  gas.    fi  rd. 
marsb-gas  ooneume  8  voL  oxygen  and  produce  i  vol.  carbonic  acid  gv; 
2  voL  olefiant  gae  consume  6  vol,  oxygen  and  prodncei  vol.  carbonic  add 
=  4  +  2  :  8  +  6  :  4  +  4.]  —  2.   When  cacodyl  k  dietilled  with  dry  chlo- 
ride  of   Kino,   liquids  of   various   boiling   point   pa^s   over,   apnarently  i 
conaisting  of  mixtures  of  a  hydrocarbon,  undecompoued  cacodyl,  mad  a  I 
peculiar   arecnic-compound,  — When   zino  is  digested  with  eliloride   ofj 
jOaoodyl  in  apparatus  (2),   p.  317,  till  it  t»  completely  converted  into  a! 
[white  crystalline  maaa,  and   this  ma^s   quickly  boated  in  the  oil-bath,  a  I 
[fiolourleeji  liquid  poMea  over  from  200*^  to  260^  without  any  evolution  ofj 
[gaa.     If  tbiu  liquid  bo  drawn  up  into  another  apparatus  (2);  thcjr  freed  I 

*  According    to    fimelin't   arr&ngement,    ttr.«»enhictliyl    -!■■!»    i  r    plaired    in 
I  B-earbon   srriei,  und   regarded  as    ("*\rH**H;    and  similori  »    ar^vntrii^vlf  j 

^C"H»A«.   might   Ik-    ri-^sardrd   as  C»'(  \*H»)IPMI  ;  i,i,d   n,^  ;m.  C»*H'»As.  i 

C'*(A«ll^)H"*,H,  the   fctriiier  of  the^e  two  rompouudsi  i^jntaining  AsH*,  aoalofouii  i 
Animouia,  ancl  the  iHflcr  cootauiing  A*HV  analogous  to  ammoniutn.     As  liow«v«r 
can  be  btit  Utile  doubt  thst  Hii*«*  ooitipourjde  rcully  l»etong  to  the  ethyUs»ri«9,  Mnf  I 
{kfodiiced  from  iodide  of  ethyl,  it  has  been  thuught  bc«t  to  place  them  in  fhit  i 
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from  the  remaiiiiiig  clilorine  by  longer  digeetion  witli  zinc;  then  dis- 
tilled in  the  oil-Wth,  fir^t  at  90^  to  100%  then  at  100'  to  170,  and 
laistly  at  170^  to  200°;  and  oach  of  these  three  diatiUates  collected  apart, 
by  drawing  up  the  residue  left  after  the  fir^st  distilbte  into  a  fresh 
apparatus,  there  c^jntinuiug  the  distillation  to  170^,  ami  heating  the 
reairluo  to  200°  in  a  fresli  apparatus  (2);  all  the  three  distillatca  thus 
obtained  are  transp.irenfe,  colonrlesa  and  mobile.  The  first  remains 
Hqnid  at  —18^;  htiij  a  peculiar  odf>ur;  contains  but  a  sniall  qnantity  of 
cacodyl;  and  scarcely  takes  tire  in  the  air.  The  second  and  third  distil- 
late yield  at  —  8  ,  large  prisms  of  cacodyl,  and  take  fire  very  readily  on 
exposure  to  the  air.     The^e  distillate^s  have  the  following  constitution: 

From  90^  to  100°.      From  100°  to  170°.     From  l/O^to  200^ 
C   ..„.*^^.^......,...         2S'95  2ii'31  .„...,         19-88 

_  As 64-51  6715 751*3 

H 7^26         ,,,„.-  6-4C         „„.«.  -i-82 

100*52         99'92 100'23 

3.  Cacodjl  takes  fire  in  the  air  at  ordinary  temperatures  even  more 
readily  than  alkarsiu.  Its  comhustion  yields  carbonic  acid,  arsenious 
acidj  and  water;  if  the  quantity  of  air  present  be  not  sufficient  for 
complete  comhutttion,  erythrarsjiu  is  immediately  deposited,  together 
rith  a  black  crufet  of  arisen ic  havini^  a  very  offensive  odour.  When 
attempt  is  made  to  pour  out  a  drop  of  this  licpiid,  it  takes  fire 
even  before  it  separates  from  the  lip  of  the  bottle;  a  thread  of  glass 
moistened  with  cacodyl  takes  fire  imnn?diately  on  exposure  to  the  air, — 
With  scanty  access  of  air,  cacodyl  emits  white  fumes,  and  is  converted, 
aceording  to  the  tjuantity  of  oxygen  present,  partly  into  alkarsin,  partly 
into  cacodylic  acid.  From  thealkarsin  thus  ohtained,  chloride  of  csicodyl, 
fitc»  may  do  reproduced  by  the  action  of  hydrogen-acids,  and  from  this 
again  the  cacodyl  itself. 

4.  In  chlorine  gsia,  cacodyl  takes  fire  at  ordinary  temperatures, 
burning  with  a  red  flame  and  depositing  charcoal  By  chlorine- water,  it 
is  instantly  converted  into  chloride  of  cacotlyh 

5.  By  dissolving  a  comparatively  small  quantity  of  sulphur,  it  is 
converted  into  protosulphide  of  cacodyl,  CLASH'S;  and  by  taking  up  a 
Iftrger  quantity,  into  the  persulphide,  C*AsH*S^,  which  separates  from 
ether  in  large  crystals. 

6,  By  solution  in  nitric  acid,  it  is  converted  into  alkarsin^  and  with 
the  aid  of  beat,  into  cacodylic  acid., 

7.  It  dissolves  In  fuming  sulphuric  acid  without  blackening,  but  even 
at  ordinary  temperatures  eliminates  a  large  quantity  of  sulphurous  acid 
gas,  and  afterwards  yiehls  liy  digtilhitiou,  a  suhrftance  having  a  pleasant 
ethereal  wlour,  and  a[>pareutly  cousi&tiugof  sulphoviuate  of  wine-oil. 

8,  By  digestion  with  liydrochloric  acid  and  zinc,  it  yields  a  number 
of  prtKlnctfi,  among  wliich  is  crythrarsin.  It  likewise  appears  to  yield 
this  body  when  treated  with  phosphorous  acid,  protochloride  of  tin,  and 
other  jiowerfui  reducing  agents  (Bunsen). 

%  Cacodyl  mixed  with  iodide  of  methyl  yields  iodide  of  anenmetky- 
Hum,  Mc*As,I,  and  iodide  of  cacodyl: 

2C*H<Aa  i-  2C*H=*r  =  (C=I!'')*Ab1  +  C^H«L 

Similarly  with   iodide  of  ethyl,   it  yields  iodide  of  arsennifUiykihiflmm 
(C'H*)'(C*H*)*AsI,  and    iodide   of  cacodyl;  and    with    iodide  of   amyl, 
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(C»H")»(C«*H")»AaI,  and  lodiAiof  cmpW 
In  them  twa  latter  casee,  however^  tbe  arlion  does  not  take  \Ajitc  iritiiiu 
he  aid  of  tieat  (Cabours  k  Riche^  Campi.  rend,  32,  543;  aee  oln  p^ 
H,  025  of  this  volttma),  ^ 


Oxide  of  Cacodyl  or  Alkarsin,    C*A8H«0=c*ArlP^a 

M^m^  4m  mm,  €i  Pky9,  present,  dks  Scawtm  ^mt^,  A  HI; 
timOrA  y^^  €kem,  Arek.  I,  212. 

4Mi.  C^Um.  52,  54;  also  BuU.  pkilomu  Nr.  B$,  202,  ak 

4^  at 

M,  2ta;  — 42»  145.  —  Ann.  PAarm.  37,  6;  42.  If. 
27, 148,  — iT.  Ann,  Ckim,  PAj/*.  »,  3«2. 

tMl  (TkcBttd).  ILrnnammtrw^  .—For  the  hklonr,  mem  pp.  31X  Hi 


r  Ifittdn^  acetate  of  potash  aud  Tanous  other  i 

l«f  anenioiid  acid.  —  [If  the  Dumerous  other  |ir»- 

,  vmj  be  regarded,  not  as  easentiat.  I«l  ii 

hf  lA  msatm  of  arseniouB  acid  and  too  nioch  beat,  tli 

^  M^O^  *  C«AsRH>  +  2(KO,COS)  -k  ZCO^. 

m  Ii*  Mme  way,  that  the  :i1karsiii  t»  prwlattl 
1»  tteoofding  to  tlte  followmg  e<iuatioa: 

-  A«0*  -  C»A*H«0  ^  4C(>*s 

^  %»  fe  [iiiiMHid  from  tbe  acetone  erolToJ  hj  fk 
lalUiefaatioD: 

♦  JUOP  »  C*A.HH>  ^  2CO». 

»^  |Mttikiifi«alM  with  an  eotial  wiMglu  of  uweum 

b  if  «tl«MMi^  carburetted  bjijn>geii«  aad  wmm- 

M»««irif«l:  ■elallie  ai^enic  aaUlime«;  aadnii 

liA  w  «^  ttHf  two  diattllftleo  eoodtma     TV 

m  fitw  fnitklea  of  arseoio  laii»a 

iB^);  te  iff  Iff,  wkidi  M  bft)«rius]^jilbv, 

%a  Tifarfad  as  a  eoluiitm  of  tht  lovw 


af  cv^oBie  acid  mod  i 

naeli  mlksnlii 

^  pftidiwU  ey|lecl<«d  in  tl»  i 

M  ite  liiMiM.  —  abo^  tUa,  a  bfowa  ihIj 

af  erjrtlumnin,  ae^e  atfid  tail 

«f  IM  mtamlotta  ae>d  luai-* 

acid  la  acoloac.  a$A 

m  llie  retofi  (Bsmm). 


if  Bii»d  wiiii  a«  mifm 
witli  a  wan  eoaled  nmw 

10  vadacv.  tH  i 
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rcrooTcd  after  the  liquid  liaa  com|]letelv  cooled,  t>ut  not  before,  lest  tlio 
li<[uid  ill  ibe  iietk  of  tlie  retort  should  take  fire,  Tlic  upper  wntcrj 
distillate  16  tlieii  poured  oil';  the  bn>vvii  otiy  distil  lute  cjijickly  tmiiKferred 
to  li  flusk  and  rejicatedly  i^liukmi  up  witli  water;  and  tLo  reniiiiumg 
acetic  acid,  arseiiious  aciilj  and  erytlirariiio  removed,  eitlier  by  rectifyiug 
the  oily  liquid  over  bydrate  of  pota.sli  in  an  appamtuis  filled  with  carbonic 
acid,  or  better  by  distilling  it  under  a  .^tiatuin  iif  deaerated  water,  Tlio 
colomlesi*  recti ficate  is  separated  from  the  greater  pari  of  tbe  water  by 
niecbaiikval  nican:^,  and  from  the  remainder  by  di^stiliation  over  baryta  or 
lime  out  of  contact  of  air  (Bnn.sen). —  Tliiii!  oppration  may  be  performed 
JO  a  ^las-^  tube  bent  kiiee-Bliape  at  an  obtuse  angle,  having  the  rigbt  arra 
Joijger  than  the  left,  and  at  the  extremitieS|  bulb.^  terminating  in  fine 
uecks.  After  the  left-hand  bulb  has  been  filled  with  small  fmgmentu  of 
barytai  tbia  apparatus  {'i)  is  idled  with  carbonic  acitl  or  hj'drogen  gaa| 
the  neck  of  the  empty  right- hand  bulb  .sealed;  tliis  bulb  heated;  and  the 
neck  of  the  kftdiaud  liulb  ilipjicd  into  the  litjuiJ,  which  then  riiica  into 
the  left-hand  bulb  as  tho  rigbtdiand  bulb  cools.  The  neck  of  the  left* 
hand  bulb  la  then  likcwi.se  ^ealeJ;  and  tlie  distillation  effected  by  carefully 
heating  the  left  baud  bulb  with  a  epirit-lauip,  while  the  right  arm  of  the 
tube  and  its  bulb  arc  kept  cool  with  cold  water.  (If  tho  heat  be  too 
powerful  (»r  too  long  continued,  permanent  gases  are  evolved  which 
burfct  the  ajiparatus,  producing  a  flame  several  feet  high,  which  covers 
the  surrounding  objects  with  a  black  film  of  stinking  ar2>enic).  Finally, 
the  diijtillate  is  twice  poure^l  back  from  the  right  to  the  left  hand  bulb, 
and  twice  redistilled,  —  The  transference  of  the  pure  alkarstu  thua 
obtained  in  the  right  hand  bulb,  into  other  .smaller  bulbs,  is  performed  in 
an  atmobphcre  of  carbonic  acid,  so  as  completely  to  exclude  the  air.  Tho 
neck  of  the  left-hand  bulb  is  first  opened,  so  that  the  air  whicli  enters 
may  be  twunpletely  deprived  of  oxygen  by  the  remaining  liijuid;  tho  right 
arm  of  the  tube  then  scratcheil  auil  broken  oil;  and  through  tlds,  the 
long  necks  of  the  bulbs  which  are  to  be  filled,  aro  inserted  into  the  distil- 
late in  the  bulb,  after  they  have  been  filled  wdth  carbunic  acid  or 
liydnigen  and  heated,  sso  that  the  litjuid  may  be  drawn  up  into  them 
ns  they  cool;  the  necks  arc  then  scaled  For  further  detaih  see  Poffff.  42,  1 17. 
Alkarsin  may  also  bo  very  well  preserved  under  water  in  a  stoppered 
battle  (Bun:^en,) 

Thenard  purified  Cadet's  liquid  by  one  rectification  only, 

ProperiUs.  Alkarsin  solidiiiea  at  —25^  in  crystalline  scales  having  a 
silky  lustre.  At  ordinary  temperatures,  it  is  a  transparent  colourlesa 
liquid  of  strong  refracting  power,  Sp  gr,  1402  at  15.  Boiling  point 
about  150**  Vapour-density  7*555.  Fumes  strongly  in  the  air.  Has 
an  intensely  ofieusive  odour  which  adheres  to  the  clothes  for  months; 
excites  a  copious  flow  of  tears,  and  an  intolerable  perf<istent  irritation  ia 
the  mucous  membrane  of  the  nose.  The  vajjour  inhaled  together  with 
air,  produces  nausea  and  oppression  of  the  chest,  and  in  delicate  persona 
inimediato  vomiting;  it  appears  chielly  to  affect  the  nerves,  but  without 
cauising  any  permanent  injury  to  the  iicalth.  Alkarsrn  placed  upon  this 
skin,  if  it  does  not  take  fire^  produces  slight  infl:immation,  attended  with 
violent  itching,  which  may  be  allevjated  by  plasters  of  ferric  acetate;  but 
in  most  cases,  it  takes  fire  almost  instantly  aud  produces  dangerous  burna. 
It  18  neutraJ  to  vegetable  colours  (Buusen)* — Oily;  perfectly  voltitilej  and 
when  cipo8<:*d  to  ttic  mt^  (?tiutj!  dt-nsG  white  fumesi  having  a  terribly  ofTentsirc  arsenical 
Off  our  nod  itupifyiu^  actio  u  (Tlicuard). 
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BoMni.      Damas.  Tol     Umitr 

*  9  24    ...     21-24    ...     21-71  ....  22-48  C.T.poar 4  ..»  l-66il 

A" 75  ....     66-37  ....    65/5  ....  6908  As.Tspoar  h       5IMI 
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O-gai  I     .  0  5M6 


O  8  ....       708  ....       7-24 


CUrllMIO  113         10000  ....  10000  ....  97-22  Alkanin-Taponr   1  ...  7-«$« 

Viiiic  ether,  in  which  1 H  of  the  nacleus  U  replaced  by  A«H*  or  Ar.  —  Dwh. 
from  his  own  nmilysis.  regards  alkarsin  as  C*AaH«  [which  woald  be  cacodfi].  Bun 
alrio  nt  first  overlooked  the  O,  till  Berzelius  drew  attention  to  the  probabUitj  of  in 
pn'sencc. 

DrcompofUions.  When  alkarsin  vapour  is  beated,  not  quite  to  rfd- 
nos.«^,  ponnancnt  gases  are  formed,  and  arsenic  and  ervtliraKin  precipi- 
tntod.  '  '      '^ 

2.  Alkarsin  exposed  to  the  air  gives  off  white  fumes,  becomes  betted 
by  Ripid  absorptiou  of  oxygen,  and  ouickly  bursts  into  a  greyish  flame, 
fonuing  arsonious  acid,  carbonic  acid,  and  water.  A  drop  of  it  falling 
thn^ugh  the  air  takes  fire  before  it  reaches  the  ground.      Acwnlinr  to 

Thoinvd.  it  t;ikfs  tire  in  the  air  only  when  it  contains  particles  of  arsenic. If  lb* 

;civ>u(anoous  inflaniinntiou  of  alkarsin   be   prevented  by  keeping  it  ruTj 

ivKL  or  by  slowlv  udmiiting  air  to  it  through   a  small  ai»ertur^,  it  If 

jrr.idiullv  oonvortod.  with  ri.^o  of  temperature,  into  a  vi.<cid  syrup  mixeJ 

>ifc  .::i  orvs::»ls  of  cioodylic  noi  1;  the  syrup  has  the  composition  t*Asli\V= 

<^  V>':iVA^*.\sH\V.  and  nuy  therefore  1h?  regarde<i  as  anhydrousj  caf> 

vV, ;:.*  ^*!*  o^^^vdyl:  ii  Ji-<t^I vos  wiihout  decomposition  in  a  «u*iall  quantitj 

.?  wv.;.-   • ;;:  ov,  ro  :;»M-:ion  of  a  larger  i^unntity,  deposits  parjcacii«ly!:f 

.•\  .,'    "  :l  ,*   \r":  v-f  at!  oj.  wiiiK»  cacodylic  aci- 1,  together  with  a  lar.T 

.,     .      :•■    .  :"  y '.r.,*  .vV  N' 0  ox:  ;o   remains  in    solution;  on  distiilinj  ::tr 

>■       ,       .-  .::■:-.*  *      "••":.:*:.  o  ivir.uMO.-dylic  oxide  distils  over  Lciw^r!] 

.  '  V    .'  >.^ '  -    ^.■.i"o;*v  ;:r..:?r^oes  any  furtlior  oxi»Iati«4n  wii.»2 

,\  .  -.-.  ;'.-.:     ^.  ;*:■.-  :-:.*iv"-a:ure<:  but  when  air  or  oxvjon  4:^- 

X     ..v>,..        V   ^.        :"  r  >;v.-i".  ;.iy>  ai  a  :o:nj-.'rature  of  r;o   t.iTo.ibe 

,  '      ,  •    X.    .  .  :    -  .'      ■  .  ■:    -i    ■: '  .^rvsu'-lirod  caoodylio  acitl.  — [ .Vci't-Mir^ 

'.    >    •        -:  A  .    ;    :     \   i:    -   >  -"er'owiih  caomlylic  oxido;  the  rar- 

.......'•    \-      '    :•.     .:.:  :.'.u-r.i»r  n presented  by  the  oquatic'c: 

.  .;  .^  *  :o  -  HO  «  CA*H-0». 

J  ».   .      ^  '  ^   .•,  .      ...  L.*ki-v^  vM*i;  r<.i  fcrm  cacodylic  acid  Ij 

^     .  ,.    '.'         -  -.   ;  '.  .:  .?#  a  Tr':r.cj  ctTtainiug  fess  than  S'A 

.  i       '.    N  •  .    :  ::?       7:t   i.-::-3   of  dry  air  upi>n  aUiirs^s 

.^         .  -  '•      .-.•,-.  vir.  T  :•*!."  —  If  ihe  ac(vss  of  air  U'  t-^ 

^  .  .  .         -     i    1  srf  •^. --     •!  —  A'karfzr.  kept  underwater  :n 

^      .    ^^      V    •    '   -  >i"  :..>.  i.^*  *  •^.:c  ?:r=Txanis  soluble  in  wiur 

c.        V   ^  :      -■:  •     '•:-•>  ?"^   •  :'i  ■  .T  T*  -^Sw  lsni;ng  wiib  a  vollo*. 

;^.  .  :^  .  !    .-  .■     »  vrsf:\-  ir;  ijir^x'bloric  aciX    Pti 

,  *      !  .     .   .-.  ^     :  V  s.  i*  ti' »^Taie^i  withsnlphorft^-J 

^^*!  .......   A-   :  -'-  *->■■-■■    "»  :":»;  3.1."=:  xif  sulphide. — a  p^---' 

^  ^'     '      ■      '  "**^  ■       -   •  :  :i-  :■  •*    I    ;.  T .  T  fcf  rtk-r:if  of  arsecic,  I'ii 

'      J      ,    ...        *  t      — •.?  ■    .•  :»."•  i?*..  —  A ':^r  u»*  c».>3i bastion,  arjeciv, 

-ivaJ"-.-  ^•--  •    -•■•--•    •  •-••    ■'   ^•^"'  ''•^':-  T-:^.<a«sl  iTbt-narJ.- 

Kamijiv*  '«  Au  iM.-.   •    .:  .. -i^*-^  I   '»*».»'.■«  i'«b:  i>**r.T  fofficitfoi  to  wi 

^^**!1*      ^   .!»    iW.    UV*    1i*S<-iS^-:%^i'^  i.*«-«1  £AEkft.«->iC    IodlMdi«A>Jfi« 
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in  alk&rsin,  forming  a  eolourlesa  liquid,  wbicb  rlepoeiU  a  wbite  orpUdliDe 
body,  salable  in  a  larger  fjuantity  of  ioiJiiie. 

6.  Alkarsin  exjtlodas  witli  fuming  nitric  acid,  prodacing  a  large 
bright  flame.  By  ctdd  coticcntrated  or  Imt  diiute  nitric  acid,  it  is  cnn- 
vcrted  into  cacodylic  acid:  tlic  cncodylic  acid  is  not  complotely  decom- 
poaed,  even  by  continued  heating  witJi  nitric  acid  in  a  soalod  gfasa  tuba. 
— -Alkarmn  likewiao  cxplodt*s  with  aqaa-regia  (Dumas). 

7.  Alkarein  reduces  in  the  nudst  vtny  the  oxides  of  niercnrir»  ii1?«r 
aod  gold,  arsenic  acid,  and  indigo  with  formation  of  cafoiivlio  acid?]. 
—  Ignited  in  a  comha^tion-tnbe  with  oxide  of  copper,  it  yielda  carbonic 
acid,  water,  arsenide  of  copper  in  small  shining  crystaU,  and  anudl 
quantities  of  ars*>nious  acid  aod  cupric  arseniute, 

8.  With  bydrogen-ac»di<,  alkarsin  yields  water,  and  a  compound  ether 
in  which  the  oxygen  of  the  alkari^in  ia  replaced  by  the  radical  of  the 
acid. 

9.  Potaasium  heated  with  alkarsin  produces  a  fiery  ex ploaion,  whereby 
charcoal  appears  to  be  se^mratcd  and  arsenide  of  potasijium  formed;  at 
ordinary  temperatures,  the  potais^^ium  remains  bright  for  a  while,  but  ia 
then  slowly  converted,  with  flight  erolutron  of  gus,  into  a  white  magma, 

10.  With  aqueous  cyanide  of  mercury,  alkarsin  forms  cyanide  of 
cacodyl,  the  mercury  being  reduced,  and  the  alkarsia  partially  brought  to 
a  state  of  higher  oxidation  (Bunseo). 

Comfnr*ntij}ns,  Alkarsin  dissolves  very  sparingly  in  Water,  impart^ 
ingto  tho  lifjuid  Its  peculiar  penetrating  odour. 

It  dissolves  Phoftphonts,  producing  an  opalescent  liquid. 

It  dissolves  abundantly  in  aijueous  Pkosphoric  acid,  forming  a  stink- 
ingt  acid,  uncrystalliiable  licjuid^  winch  when  heated,  is  resolved  into 
water,  alkarsin,  and  a  residue  of  phosphoric  acid. 

With  the  aid  of  heat,  it  dissolveij  ^Stdphur  in  all  proportions,  forming 
a  red  liquid,  from  which  the  sulphur  iseparates  in  radiating  crystals  on 
cooling. 

When  digested  with  Don-fuming  oil  oj  vitriol,  it  forms  a  liquid  which 
w>ridifies  on  cotding  in  a  mass  of  needle-shaped  cryslids;  these  crystals, 
when  purified  by  pressure  between  paper,  have  an  extremely  offensive 
odour,  an  acid  reaction,  and  deliquesce  in  the  air. 

It  dissolves  wiihout  decomposition  in  cold,  moderately  dilute  Nitric 
ocic/,  forming?  a  thick  liquid,  which,  with  many  heavy  metallie  salts, yields 
|HHru]iar  and  very  unst^ilde  precipitates. 

It  dissolves  in  aqueous  Fotam,  forming  a  brown  liquid; 

MkaniH  with  Mfrcuric  Bromide,  Probably  =  2HgBr,C*ArH*0.  — 
Separates  in  the  cry^rtalline  form  on  mixing  [alcohuliol]  mercuric  bromide 
with  alkarsin  dissolved  lu  a  large  quantity  of  alcohol  (even  with  alkarsin 
which  ban  been  slowly  oxidized  by  exposure  to  the  air),  and  may  be 
poritied  by  recrystalliiation, —  PaJe  yellowish-white  crystalline  powder 
or  lamina*;  inodorous,  but  has  a  disgusting  metallic  taste.  —  Fusee  with- 
out decomposition  when  gently  heated  in  a  close  vessel,  and  at  a  hirher 
temperature,  yitdds  a  sublimate  of  mercurous  and  mercuric  bromide,  a 
stinking  distillate  containing  brnuiinc,  and  a  residue  of  charcoal.  When 
heated  in  the  air,  it  volalilixes  without  residue,  ami  with  partial  combus- 
tion. Decomposes  when  its  aqueous  solution  is  boiled.  Exhibits  more- 
over the  same  reactions  and  the  same  degree  of  solubility  in  water  as 
4he  following  chlorine  compound. 
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Alkarsin  with  Mercuric  ChloriJe,  2FgCI,C*ArH*0.  —  A  diluto  alco- 
holic solution  of  alkamu  (even  tbat  wliicli  has  been  elowly  oxidizcU  in 
tlic  air)  mixed  with  dilut*5  [alcoholic?]  solution  of  corrosive  sublinitite^  in 
qiiiiiitity  not  quite  sutticieot  to  remove  the  odour  of  nlkarstn,  yields  tbia 
compound  in  the  form  of  a  white  bulky  precipitate  mixed  with  calomft. 
By  pressing  the  precipitate  between  paper,  boiling  up  in  water,  fiherinjg', 
and  three  tiniea  crystalliKing,  the  compound  is  obtained  pure.  If  tbt 
mercurial  solution  be  added  in  cxceiss,  so  as  completely  to  destroy  the 
I  pdour  of  alkartjin,  the  compound  h  decomposed  by  this  excem  and 
cabonel  is  then  often  the  only  product. —  Im*tead  of  alkarsin,  cyanide  of  i 
caciidyi  or  other  compounds  of  1  At,  cacodyl  with  I  At*  of  a  fialt-radlci^ 
Diay  he  used. 

The  compouTjd   eeparates   from   the  a/picous  solution,  when   quickly  | 
cooled,  tn  soft,  nacreous  scales,  and  by  very  slow  cool  in  f^,  in  small  rhombic 
tabb's  with  angb?s  of  abont  60^  and  120^.     Altbou*;h  otherwise  perfectly 
inodorous,   it  causes,   when    a  particle  is  inhaleil  int«»  the  no5«,  a  mmt  \ 
intnk'rablc  and  persistent  odonr.     When  placed  on  the  tonju^u?,  it  excriM 
a  di.sa_g^reeable  metallic   ta.?to.  and  produces  uan^ea  *ven  in  the  smalltt^t  ' 
quantity;  in  larger  *|Uantity,  it  is  extremely  fK>iaonou». 

BunfH*n* 

4C 24*0  .„.  6*25     6'23 

As  ,. „.  74  0  ....  n-hi  ..„„»  lU-25 

eH...., .» « 6-0  .».  1*57  .......  176 

O ^ , ,.  8-0  _  208     3-94 

2  Hg 2000 

2  CJ  , 708 


52  H      50  80 

18*45     1M'02 


2HgC!  +  CUrH\H0      383'8 


lOO'OO     10000 


la  consequence  of  the  rhfficultf  of  the  anKlyais,  Bunsen  obuioed  too  macb  cnyimt  I 
[  «iore  reerntly  (Ann.  PAttnn.  40,  40)  be  gives  the  preference  to  the  lest  pralwyil 
'  formuU,,IvkCl%Hg^O.  ' 

The  compound  is  readily  decomposed  by  heat,  and  when  snbjectctl  t4lJ 
dry  distillation,  yields  a  sublimate  of  mercurous  and  mercuric  chloride  and  J 
erytbcir.sin,  besides  stinking  vapour^^,  and  leaves  a  porous  cbarcoaJ  w  hick  I 
bums  away  in  the  air  without  residue,  diflusing  an  arsenical  odour.  Thtl 
compound  likewise  saffers  decompo^iition  and  volatilises  complettdv%  wb^ol 
licated  in  the  air  —  When  the  a<|ueous  solution  is  boiled  alone,  the  coni 
piiuml  is  resolved  (more  quickly  in  presence  of  *?xce88  of  eorr^v 
sublimate)  into  chloride  of  cacodyl  which  volatilizes,  calomel  mhi 
precipitated,  and  corrosive  sublimate  and  cacwiylio  acid  which  ren 
solution.  [Probably  thus: 

2(C*A»H«0.2HffCl)  +  2HO  *  C<A*H«C1  +  C*AiH70*  +  SUfSQ  4  BCL 

According  to  this  equation,  there  should  bo  formecl,  not  protodiloriile 

mercury,  but  hydrochloric  acid;  the  bjtter  might,   however,  al  &  boilia 
,  decompose  jiart  of  the  calomel  into  corrosive  sublimate  and  mefAllit 
cury.     It  is  a  question,  therefore,  whether  the  calomel  wbich  rcmaial] 

h  mixed  with  mercury.     At  all  events,  Bunsen's  equatioa  (Anm^  j^k 

37,46): 

4(C<A»H'0,2H|rCl)  -  3C^A«H*Cl  +  3Hg«Cl  +  2HgCl, 

0  ina<lniissible,  inasmuch  as  it  supposes  cacmlylto  acid  to  ooiiimiti 
'«U].  —  Atpiooua  hydriodic  acid,  in  contact  with  ^Vmnrip^ 
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Ibrms  red  iodicJe  of  mercury,  wUicb  dissolves  in  tli©  excess  of  acid^  with 
separation  uf  yellow  oily  drops  of  iotlido  of  c^icodyl: 

tC*AsFF0.2HgCl  -f  aHT  -  C^AsH'I  +  2Hgl  +  2HCt  +  HO* 

Btinseti  girea  2.  fiouiewhat  ditferent  equation,  according  to  which  a 

compound  of  2  At.  corrosive  eubliiuate  with  1  At.  hydriodic  acid  would 

he  formed] »  —  Hydrochloric  acid  decomposes  the  compound  in  a  similar 

nianoer  into  chlunde  of  cacodyl,  corrosive  Bubli mate,  and  water: 

e«AsJiH^2llgCl  +   BCl  ^  C^AsH^Cl  +  2ilgCl  +   HO. 

Other  hydrogen -acids  behaTTO  in  a  similar  manner,  *— -  Aqueous  phoa- 
plioric  acid  exerts  ecarcely  any  decom posing^  actiiin  upon  alkar^iin,  and 
forms  therewith  iin  aqneous  dii^tillate  wbich  ainells  of  chloride  of  cacodyl, 
but  contains  onlv  traces  of  it,  —  Easily  reducible  metallic  oxides,  and 
Ukewise  terchlondeof  gold,  are  reduced  by  this  compound,  with  formation 
af  cacodylic  acid,,  just  as  by  free  alkarsin.  —  On  the  other  hand^  by  distil- 
lation with  pboi?pborous  acid,  calomel  is  separated  and  protochloride  of 
cacodyl  obtuined;  and  aimllarly  with  tiii»  mercury,  and  otber  substanoea 
which  reduce  corrosive  eublimate: 

2(aA«H«0,2HgCl)  +  PO^  =  2C^AiiH^Cl  +  2Hg2Cl  +  P05. 
When  a  solution  of  the  compound  is  decomposed  by  less  than  an  equiva- 
lent quantity  of  potaji?li,  yellow  n»ercuric  oxide  ia  precipitated,  and  con- 
verted by  the  liberated  alkars-in  and  undecomposed  corrosive  sublhnate, 
into  calomel*  On  furtlier  addition  of  potash^  tbe  calomel  is  converted 
into  merciiroos  oxide,  wbieb  then  rai-sea  the  alkarsin  to  a  higher  slate  of 
oxidation,  and  is  itself  tliereby  rerlueeti.  —  Tlie  compound  dissolves  in 
477  pts-  water  at  18%  and  in  2H8  pt.H.  of  boiling  water;  it  likewise  dia- 
Bolves  in  cold,  and  more  readiiy  iu  Lot  alcohoL 

Alkardn  with  Nitrate  of  Silver,      3CArH<0  +  AgO,NO«.  —  When 

alkarsin  is  dissolveil  in  moderately  strong  nitric  acid,  care  being  taken 
to  avoid  all  ri«e  of  temperature,  and  the  solution  diluted  with  water  and 
mixed  with  nitrate  of  eilver,  a  copious  wliite,  granular,  quickly  sinking 
precipitate  is  formed,  which  mu-st  be  washed  by  decaiitatinn  with  water 
free  from  air.  —  This  precijiitate  in  the  pure  state  fornas  a  white  crystitl- 
line  powder,  and  when  exaniint'd  with  a  lens,  appeiirs  to  be  coni posed  of 
regular  octohedrons  with  truuciited  edgps  and  summits^  and  of  octobr;dral 
segments;  the  crystals  have  an  adamantine  lu-^tre.  It  decumposes  on 
exjKJsure  to  ligbt  or  air^  or  in  contact  with  orfranic  bodies,  aasuming  first - 
a  yellowish,  tben  a  brownibb  colour.  After  drj-ing  over  oi!  of  vitriol,  it 
does  not  give  oft'  water  or  undergo  any  other  allenition  at  B0°,  A 1 1 00%  it 
explodes  with  fire,  emitting  products  of  decompositiou  having  an  offensive 
odour.  It  does  not  dissolve  iu  cold  nitric  acid,  but  is  rapidly  oxidated 
by  that  acid  at  higher  temperatures.  When  boiled  witb  aqueous  nitnite 
of  silver,  it  reduces  the  m^^tal  in  the  specular  form.  It  is  decomposed 
but  slowly  by  aqueous  cbloride  of  barium,  clilorido  of  silver  and  nitrata 
of  baryta  being  formed,  besides  volalilo  cacodyh  com  pounds. 


Cryxiailfzed. 
72 
225 


Btinsea. 
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32«  ETHTULXE:  ASSXDOGBH-liirCLSUS  C«ArHs. 

A^rain  mix«  m  all  praportioos  w\tk  Aleokol  mnd  Etker,  and  isteiA. 
imiwl  trcvm  ih*  soIntioM  bj  witer  in  he  oi%iiial  state. 

Il  fi^rm*  CKHD^uidi  witli  Iodide,  Brrmide,  and  CSUoritie  ofCaood^ 


Fanciood]^  Oxide.   C*ABH«o=rC*ArH»,HO. 


lo. 


W1>k:  air  i?  admht^d  to  ilkamn  m  slowly  that  no  beating  or  inetm- 
»i6.^  nkfs  p!»rp,  tb*'  alkarsn  is  conyerted  into  a  sjrnp  filled  witk 


Krt  w=  lit*  aad  1»  ,  an  wl  spanDclj  solnbie  in  water,  which  is  dried 

cr*r  h&rrra  a&J  pan£ed  br  distillation  ont  of  contact  of  air. After 

ti*'  £rs3  ilfS:!':!:: :«.  dnrinr  which  the  temperatnre  should  not  rise  so  higb 
as  I^\  a  revise  k  ieft  cottsisdng  of  cacodvlie  acid  and  a  trifling  qaas- 
thj  i  i  ar!)e3>.^«<  ac>L  fdll  mixed  with  paraeaeod jlic  oxide.  The  caoodjlie 
ar^d  pfv>d».-«u  bj  the  slow  oxidation  of  the  alkarsin,  probablj  onitef  vitk 
tike  x«k^t  of  the  atkar^n.  foimiag  a  saline  compoond  which  ofien  gnater 
VKc$:»fto^  lo  ox.Viauon:  and  dating  the  distillation^  the  alkarsin  sepaiatei 
afsiiL  12  the  fxm  of  iti^  isrmenc  eonpouid,  paracacodjiic  oxide,  from  tks 
«acv»iTl>r  and;  zi  Bmss.  however,  be  obserred  that  alkarsin  maj  likewin 
be  I:>^l.ei  frva  ::^  ev^posad  with  phosphoric  acid,  at  aboot  130^,  withsal 
l^jrir  irere :j  ^'s=Tifrr«e\i  in:o  |ttracaci>dTlic  oxide. 

i"r»a>mr^:s:.  ec•!v^t^i*5«?  oil  which  has  a  pecnliar  penetrating  odoar, 
Kxl?  %i  liv*\  aa-i  vic^es  =.-x  fiiice  in  the  air  (Bonsen). 

Bansen. 
4C      24     -     21-54 21-64 

As   -  .     rs     ».     66-37     6303 

€H      _ 6     ..       5-31     __       5-12 

O - .  -      S     —       ;•«     -.     10-21 

OJUH\> 113    ....  100  00 100-00 

TV  ieter3r.-3Ar«.-c  <?»'  tie  i.T«niic  w»  ittnded  with  s  slight  Ion. 

IV**r*o:J vt  V  oi:«ie  when  exposed  to  the  air,  is  couTerted  rery  dowlr. 
jfcc^:  w::3i.,.:  r^rvvt ;  cle  rise  of  temperature,  into  cacodvlie  acid.  Air 
«:*::»:t**i  « ::i  ::^  Tiivsr  a:  30'  to  70%  explodes  with  great  violenct 
^i^3t  :=cc  ,'3  irv. —  ^V::h  hjiirooi^n  acids  it  behares  like  alkanis.— 
Fjt:  w::2  dK-^'^^ -^  cvTiai^ie  <4  mercary,  it  does  not,  like  alkarsin,  i^im 
^ra-Ai^'  of  o;ico.:vI.)>Gt  jields  a  brown,  palremlent  precipitate,  reie*- 
b4:u^  5^Ar^•^^^^^*^n'  and  smelLing  like  dried  morels. 
*  r5\i*.i5!^*N^  ip*rt-^:y  ra  w:iter,  and  behaTOi  with  other  solvents,  u 
wc".  A*  5.'w:«d*  pfjcv-viilortde  of  mercury,  nitrate  of  silver,  and  bichloii<i< 
iM*  pJbitittaui.  tike  alkarsin. 
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Cacodylic  Acid  or  Alkargen.    c*AsfPO*. 


BuKBEN.     Pogg,  22,  145,  —  Ann.  Pkarm.  46,  2. 

Farmed  hy  the  slow  oxidation  of  alkarsin  in  the  air  o?  in  oxyg<?n  gas 
(pp.  SLBand  322),  by  the  oxi<iatioit  of  tiie  same  compound  hy  concentrated 
or  heated  nitric  acid,  by  mercuric  oxide,  eilvcr-oxido  or  aura"  oxide  (Ann, 
Phatm.  37|  14);  and  together  %vith  persulphide  of  cacodylj  when  the 
protosulphide  oxidizes  in  the  air. 

Preparation.  Air  is  hrought  in  contact  with  alkarsin,  eo  slowly,  that 
no  inflammation  takes  phicej  oxygen  gas  or  air  passed  for  sevoml  days 
through  the  resQlting  fiyrup  cuiitained  in  a  tubulated  retort  at  a  tem)>era* 
ture  of  CO  to  70%  till  nearly  the  whole  is  converted  into  crystallized 
cacodylic  acid;  the  greater  part  of  the  excess  of  para caeody lie  oxide 
removed  hy  distilling  it  hetvreen  130  and  140^;  and  the  cacodylic  acid  freed 
from  the  rest  of  tlie  panicacodylic  oxide  hy  pressure  between  paper,  and 
two  cryfttallizaiions  from  absolute  alcohol.  This  process  yiehk  cacodylic 
acid  pure,  hut  in  small  quantity  only,  because  the  greater  portion  is  vola- 
tilized during  the  f>a^age  of  the  oxygen  gas  througb  tbe  heated  syrup; 
at  the  same  time  tbe  air  is  di^agrceahly  infected  by  it. 

2;  Better:  Alkarsin  is  brought  in  conhict  witb  mercuric  oxide  umlor 
water;  the  mixture  prevented  from  rising  to  a  boiling  heat,  hy  cooling 
from  without,  or  by  pouring  cold  water  into  it;  the  liquid,  as  soon  as  it 
ceaaea  to  smell  of  alkarsin  and  has  become  clear,  decanted  from  the 
reduced  mercury,  and — in  order  to  deconipoBe  the  niercnrie  oxide  which 
has  been  foro]cd--'mixed  drop  by  drop  with  alkarsin,  tdl  no  more  mercury 
separates  out  on  heating  the  mixture,  and  a  faint  odour  of  alicarsin 
becomes  perceptible;  then  evaporated;  tbe  residue  dissolved  in  alcohol ;  and 
the  cacodylic  acid  allowed  to  crystallize  out,  and  purified  by  reeryr*t£illi' 
Ztttion  from  alcohol.  By  this  process,  7(1  pts.  of  alkarsin  treated  with 
218  pts.  of  mercuric  oxide^  yield  HH  pis.  of  cacodylic  acid.  [According 
to  BuQseu'g  formula  of  cacodylic  acid,  C*AsH^O*>  tbe  cf|uatioa  ie: 

C*AimO  +  2HgO  +  no  =  C^AsU'O^  -f  2ng, 

According  to  this  equation,  1  13  pts.  (1  At,)  alkarsin  treated  with  216 
pta.  (2  At.)  mercuric  oxide  should  yield  138  pts.  (\  At.)  cacodylic  acid, 
=  76  (alkarsin):  145  (mercuric  oxide):  028  (cacodylic  acid).  —  Accord- 
ing to  the  formula  of  cactfdylicacid  ]>roposcd  by  Gerhardt  {Pr^cu,  2,  445), 
and  previously  also  by  Laurent,  viE.,  C*AiiH*0*,  the  equattou  is; 

C»AaU«0  ^   4HgO  =  C*A6H*0*  +  ^Hg  +  HO. 

According  to  this  equation,  1 13  pts.  of  alkarsin  and  432  pts.  of  mercuric 
oxide,  yield  136  pts.  of  cacodylic  oxide  =  70  :  2905  :  9r5.  — Now, 
aoconling  to  Hansen,  218  |its.  of  mercuric  oxide  are  sufficient  to  convert 
76  pts.  of  alkarsin  into  cacodylic  acid,  whereas  Gerbardt's  calculation 
requires  2iiO*5  pts.  of  mercuric  oxide  to  produce  tbe  J?amc  elVect;  tbe 
result  is  therefore  very  unfavourable  to  Gerhardt's  formula  of  cacodylic 
acid]» 


32S  ETHYLENE:   ARSIDOGBN-NTCLECS  C«ArH«. 

Propertif^,  The  acid  crrfltallizes  from  alcohol  in  large,  traogpamt, 
co!«>iirIe9i?.  oblique  rhombic  prisims.  The  form  b  nearly  that  of  Fiy.  106; 
i  :  *  =  &7*  27  ;  «  :  M  backwanla  =  119'  52'.  The  crystab  when  keiled 
%Mj  fCMJ'.  «lo  not  sire  off  water,  bat  emit  a  pangent  arsenical  odov, 
asennie  a  brriwoi^ih  culoar.  and  melt  into  an  oil,  which  solidifies  at  90~, 
formin  r  a  railiated  mass.  The  acid  is  inoiloroos,  has  a  slightlj  soar  tastt 
and  acT'l  reaction,  and  does  not  exhibit  anv  poisonous  action.  —  6gruiuof 
the  aei-i  injecte«l  into  the  stomach  of  a  rabbit,  or  7  grains  into  the  jagnlar 
Tein.  or  4  grains  into  the  lungs,  do  ni>t  appear  to  prodaoe  the  aligfatest 


Cft>zliti:c  v*.rrd!nf  to  Bonsen  Ca!ca1atioa  acoordiog  to  GerhardL         Boko. 

4  C  -     24  ...  ir-39                4  C 24  ._  17-65  17  44 

A*  .  _  .      75  ..  54  35                    Ai  75  _.  5515  562; 

:  H  _    .  ..       :  —  5  07                5  H    5  ....  3-67  5  01 

4  O  .32  23-19                4  O    32  ...  23-53  2l-3 

C'AfH^O*        15S     .-.  K-0-00  C*A«H*0* ....  136     ....  10000    . lOODO 

The  qnaaiiiT  of  arsenic  fonnd  by  Bunsen,  agrees  best  with  Gerhardfi 
fcrci-'a.  the  amount  of  hvdroeren  with  Bunsen*s.  —  Bunsen  asenmes  also 
the  exi^tc^nce  of  a  hypothetical  anhydrous  cacodylic  acid,  =  OAsHH)*, 
which.  w::b  HO.  is  sipposeil  to  form  the  crystallized  acid.  According  to 
G*r!:arl:'s  f. TTnala.  crystalliieil  caco«lyIic  acid  is  glacial  acetic  acid,  in  the 
t«v'>-5  ■:!  'T-ioh  1  At.  hydrogen  is  replaced  by  1  At.  arsido^n^Ar 
=  AsH*.  Simple  as  this' hypothesis  may  appear,  it  accords  but  little 
w"ii  ?-:--e-*5  exact  analrsefof  caco«lylicacid,  which  gire  more  hydrocen 
tiaii  G^rbarits  formula  admits  (see  the  following  tables).  Oo  this 
hvT*.-:'r.^:>  a-^-.  manr  of  the  equations  become  more  complicated  than 
V>V:  ri-5c^-'s  :>  ad-^te-1:  moreover,  the  above  explaineti  formatioo  of 
Ci.-  .:t!  ■  .io  ■:  fr-TT.  alkarsin  and  mercuric  oxide  is  altogether  subversive 
K-!  :/:.-":>«?  ?7.::>rn*5  statements  are  affected  by  serious  numerical  errors. 
X.-v -•-:;-':--,  B-cv?^**  formula,  O.AsH'O*,  is  as  unfavourable  to  the 
I^  *  .*•  ^^  •  •■-.-  --.»;,-u5  the«'rv.  The  radical  theory  reganls  cactnlrl. 
O  \^V?,  s<  A-.^:r^:V:-'  ethyl.  'C*H*.  Now  C*H«-|-0  is  oxide  of  ethVl, 
3^..  •  0-  tJ*::'  -  0  :*  :  x:  !e  of  'caco«iyl:  so  far  the  analog  holds  goo*!;  tot 
^>,*.':.  _  \v  .^  OHV*^  hvjK'ihetical  anhydn)us  acetic  or  ethvlic  aciJi 
o-.-*^  w"  —■'<»"•  \*H*'-0*=C*AsH*0*-r2H0;  and  vet,  hvi»othotical 
A^'^- ^-«  -  :^.o  ^iV:io  ^0*:  is  not  OAsH*0\  but  C*AsH«0^ 
'"' >  I  ^....  v'  _(  .  ;  r.;vi.  Plt/f,  2*2,  100)  has  recently  a*lmitieil 
n^..l^..-\  .  — .  *.^  ,f  o-...N-lvlic  acid,  and  compares  that  acid  with  acetate 
^/^...  ..  Nil-  C:i*0\  >:ippo?:n:r  the  ammonia  NH'  to  be  replace*!  hx 

*lj^,..  .-.//.:  iv  >.:.:'.  A<H\  Act*onling  to  this  hypothesi.s,  cacodylic 
* V. ;  .J  /.  i  V-  it;^  ^^ :"  arseniun^tteJ  hvdrogen.  If  the  formula  of  acetic 
'  V;  ^v.  x^-  -'-•■;••<•,*•-  a  V'r.^.\,  that  the  I  Au  H  which  is  rcplaceahio  hx 
**  '.v  V-.-  :  V  -^.^  e-.d   we  shall  have:  acetic  acid  =  CH)*H\H 


TiV-vo  of 'iv':X^h  =  OV'-ir.K:    acetate  of  ammonia,  C*0*IP,H  rNH*; 

.1  ^,^x  -/n-»*  uvtre  'of  which,  however,  no  analysis  has  come  to 
r:Xr-;W«>.L;-.  ^=  00'H-.C«  +  NH:.  Here  f  ha^.  .  At  H 
n>ri-»,-,si  l<v  »  «"•  t.u.  a»J  •"  thi*  souse  :.inmoiiiii-salU  behave  like  aeiA-.- 
^, .  Mv  V.-.0.MV1U-  »ria  =  CO'H'.H  ^  AsH'.  the  1  At.  H  being  not  vrt 
~,.U;x>l »'v .-.  «.o::.l ;  l>at  in  the moullic caco.lylat«.  thwsuWutmn iafc«= 

«y  *n.^  «n>Hlvlato  of  silver,  for  example,  =  CH)'H»,Ag  +  AsH. 
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fence  cacoflyllc  aci<l  cauiiot  form  any  compounc!  with  NH'^  tlie  place 
which  the  NH*  should  take  heing  alreafly  ocfupierl  hy  AsW.  ^-  Moreover, 
just  aa  an  amiilogcn-coinpound,  by  taking  up  xHO,  may  be  converted 
into  an  animoniiii'Compound,  so  likewise  in  the  formation  of  cacodylic 
acid,  are  the  arsidogen  or  cacodyl-compounds  couvertoil  into  an  arseaia- 
rotted  hydrogen  compound,  and  by  abstraction  of  xHO,  the  contrary 
transformation  may  be  etfected.  Thus  far,  Laurent,  whose  theory  \a 
corroborated  by  the  fiict  that  cacodylic  acid  exhibits,  according  to  Bunsen, 
but  a  very  slight  acid  reaction. 


DecompOMiilofis,  1 .  Cacodylic  acid  heated  abore  200°  h  decomposed, 
with  evolution  of  arsenious  acid  and  titinking  arsenical  produeta,  — 
2.  Heated  uith  dry  chromic  acid,  it  produced  a  fiery  explosion,  —  Fuming 
nitric  acid,  aqua-regia,  aud  a<jaeoiis  cljrouiic  acid,  do  not  decompose  it, 
even  at  a  boiling  heat»  —  3.  When  heated  with  aqueous  phosphorous 
aoid,  it  immediately  givea  off  tho  pungent  odour  of  alkarsin,  which 
compound  make^  the  li(|uid  turbid  and  separates  in  drops^  aud  at  a  boiling 
beat  goes  oO"  in  vapour: 

C*AsH70*  +  POa  -  C^AsR'^0  +  HO  +  FO» 

(or,  according  to  Gorhardt's  formula: 

C^Aall'O^  +  HO  +  2P0^  ^  C*A»H«0  +  2P0*). 

Hydrogen,  phosphuretted  hydrogen,  arseninretted  hydrogen,  eulphuroua 
acid,  ammouia,  ferrous  sulphate,  and  oxalic  acid,  have  no  action  upou 
cacodylic  acid.  —  4-  Perfectly  dry  hydrochloric  acid  gas  passed  ever  the  dry 
cryBtadSf  causes  evolution  of  heat,  and  fornix  water,  together  with  a  basia 
perch ioride  which  solidifies  in  hirge  radiating  crystaljs  on  cooling.  — 
Dry  bydrobromic  acid  gag  passed  over  well  dried  cacodylic  acid,  forma 
bromide  of  cacodyl,  bromine,  and  water: 


(or: 


C^Aai'O*  +  3HBr 
C^AbH^O*  +  5HBr  ^ 


^  CHAsH^Br  +  2Br  +  4H0 
C*AsH'^Br  +  4Br  +  4H0). 


Bot  cacodylic  acid  distilled  with  concentrated  bydrobromic  acid  ^lelda 
baj^ic  perhromide  of  cacodyL  —  Dry  hydriodic  acid  gas  pas^d  over  the 
dry  crystals,  causes  intense  heat^  aud  forma  iodide  of  cacodyl,  iodine,  and 
water: 


(or: 


C^AalFO*  +  3HI  =  CAaHn  +  21  +  iHO; 
C^A5H*0^  +  5Hl  =  C^AsUn  +  41  +  4H0). 


5,  Sulphuretted  hydrogen  acts  upon  cacodylic  acid,  with  evolution  of 
heat,  both  in  the  dry  and  in  the  moist  way,  forming  persulphide  of 
caoodyl,  free  suiphur,  and  water;  but  if  the  crystalltxed  acid  he  not  well 
cooled  during  the  passage  of  the  gas,  other  products  are  likewise  funned, 
in  couse<|uence  of  the  heat  evolved: 


(or: 


C*AaH"0*  +  3H3  =  CAbH'S*  +  S  +  4H0; 
OAsHW  -I-  4Ha  ^  C^AsiPS'  +  2S  +  4 HO). 


If,  however,  the  cacodylic  acid,  instead  of  being  dissolved  in  water,  bo 


C  Cun*rr-i:  ncfii  iistts*£  -wzdL  xl  m1  aZzSMK  of  pcotocUotiiie  of  tm 


le-J.^ETr*  •  iZK  -  » Zxajr*AiflHF  ^  C"AaBH>  -t>  3HO; 
(4r:  SC^JLaS^:-  *  4la  »  fC*Xi3*Z30*  -  C«AiHH>  -i-  3HO). 


Cacr'ii'^ec^r.  Cii;t;*£j~r  ^r-i  jegi.'ffryiiti  rmriwwifca  vIwb  boiled  vkk 
c^nz.  Ti**  i*:nc&l  3»r:tijA=««  ?:a:iix  ax  atoa  of  BMCal  in  place  of  aa 
as::at  :c  ijir:c«Hx.  Ti>*  m;  ar»  rvtij  cfT-stalliBe.  aaore  freqiwntij 
XUtitT.  Viffj  Tirii.^^  a  i.^ir£r  iinrMsmsz^e  to  derooipoeo  them  tkaa 
few  aco£T-l>:  K>£  vmi  5Mcai7i»e*L  chcj  sire  off  siiiikiiig  prodncCi^ 
a»£  ^v^*  a  7?!«i<£i>*  :i  «:r^:iia:»  <:«-  armaiite.  Tlwj  mie  aolaUe  is 
wmdK-  iT<£  ^  ajM'ii.'t.  Si!T0.i7«cu«i  &jdro^ea  eoorerta  them  into 
azal.'CM:?  sL'TiLr-sL*:?  ri  1rtj^\  4  A:.  O  are  repSaeed  by  4  At,  & 

Cr7^bT:3!rt  .-acvvric  Bcnc  a:es  a.-c  i^acr?  ■rnirrrm.ii'  gu  (LaareBt). 

r^'-^iV^iv  ;.-'  7v:*i. — C?TfCAlllaft?  fStai  the  atf|«eo«5  eolation  b? 
e^r».  r»:  :c  :-  .xi^rtir..:  rki-*;*^  =:&£««.  ;^»e!=bliQg  WaTellite ;  deli- 
^"jescvz:. 

Ca\>£jUt*  •.-•>:.ii  —  S^^jar  ^:  il*  pc:adi-sa!c.bat  \em  deliqnesceot. 

/>*».•  '."j.-i/rV/-  —  TV*  ^r:»:=  s:"st->B  produced  by  boiling  ike 
a<q:i^>;:<  scli;.:^  w::i  :>rr-c  iTrirAse,  de<»:=:j<«9e*  wben  ermporated. 

C>y  -*:  •/  ?."  •-'.»'" "'-  —  ^-^  *vliil  •-=  vf  capric  hydrato  in  the  acid  leavai 
a  b<ue  V-^'  »:.xz  eTir*:rt:^  :=  ^jin: :  :b*  aoaeou*  solalion.  when  boiled, 
de|x^i^  «M<^L:^  <^  r wf .  iw  v«y  iaie^T  <LrlMi  that  it  eaanot  be  aepaiated 
by  nliraiKMu 

Ofcr'V  t^5Av^>-:-v  *%ii  Cwfrx-  Cwriir.. —  An  alcoholic  aolation  «l 
ea<H^KVto  acid  a^i^;^  iz.  iTot^  u  a=  alcv^aolic  eolation  ctf  cnprio  ehlond«r 
lhiN'v^^<  doww  all  the  c  pr<r  .=  li*  f:rni  of  a  grveniah  TeUow,  gummj 
pnvipitatc.  ^tkhH-^h^  wkVr.  c<:1«*lI  in  the  fnpematant  liquid,  Woioei 
granular,  and  nur  tboc  l^  ivdi.i:ly  va«hed  with  abfolnte  akohol.  When 
h,^t«s),  it  oiuiu<  \^}vur^  wV.ich  «ae:I  ci  cuodyl  and  take  fire  in  the  air, 
Ami  IvnvMi  eupric  chK^ride.  cupric  antsiaie,  ancnic,  umI  ^ftroonL 


CACODYLIC   ACID, 

C&louktion  according  to  Bunsen. 

It  C .....,.„, 96-0  .... 

4  As « ^, 3000  .... 

24  H 24-0  .... 

9  Co 288-0  .... 

7  CL.. 247*8  .„. 

14  O ^ «  112-0  .. . 
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Buoseo, 

8-90  9-10 

28'00  ........ 

2-25 2*13 

26-97  2e'94 

23*21 23-12 

10-49  ........ 


7CuCl  +  2(CuO,2C*AaH*0»)[?]    106  7'B     ...   10Q<00 


Mercuric  C(WodyJatt,  — A  solution  of  recently  precipilatt^d  mercaric 
oxide  in  exces-s  of  concentrated  cacoJyljc  acid  yields  by  gpontaneoua 
evaporation,  soft,  wliitt-  nectMes  grouped  like  flocka  of  wool.  These 
crystals  when  heated  pive  off  mercury,  together  with  etinkiiiju'  products 
coritaming  alkardin;  they  difisolve  hut  partially  in  water  and  alcohol, 
leaving  a  yellow  basic  salt. 

Cacoihjlate  of  Mercuric  Chloride,  —  By  mixing  tte  alcoholic  solutions 
of  cacodylic  acid  and  corrosire  Buldimute,  pearly  scales  are  obtained, 
which  change  to  white  delicate  needles,  either  by  remaining  in  the  liijtiid 
or  by  recrystal ligation  fronj  alcohol.  They  are  iaodorons,  melt  into  a 
transparent,  c(dourle?s  liquid  when  heated,  and  are  resolvetl,  at  a  higher 
temperature  I  into  vapours  having  an  arsenical  odour,  hydrochloric  acid 
and  [di-  T]  chloride  of  mercury  {Ann*  Pharm,  46,  40). 


C«lc.  accord Uig  to  Bunsen. 
4  C 240     ....       5-50 

Cdc.  according  to  Gm* 

4C 24-0     ...       567     .., 

Ai 750     ....     18-35 

7  H    70     ....       1-71     ... 

4  0 32*0     ....      7-83 

2  Hg  .. .....     200-0     ....     48*92     .. 

2  CI    70*8     ....     17*32     .. 

5*89 

A« 750     ....     17-20 

7H     70     ....       1  GO 

3  O 24*0     ....      5-50 

......       1*78 

2  Hg  200*0     ....     45*85 

3  CI    ........     106*2     ....     24-35 

47*84 

20*54 

436*2     ....  100  00 


408*8 


100*00 


Banacn  obtained  bf  hia  calculation,  not  24 '35,  but  21  60  p.c.  chlorine,  because, 
from  iin  overgigbl,  he  esli mated  3  At.  CJ,  not  at  1327 'i&  <0=  100)  but  at  1  lWfi'5.  Ac- 
cording to  Bunaen,  the  compound  U  a  nimpuund  of  imercuric  nxide  with  perchlonde  of 
caccHlyl»  2HgO,C*AaH'''CP  +  UOj  accordiug  to  lim.  it  is  cacodylale  of  mercuric  chloride 
s^2HgCI,C<AaH70^ 

C^codylaie  &f  Silver,  —  a.  Mmidmsie,  A  solution  of  silver-oxide  In 
aqueous  cacodyiic  acid  is  mixeil  with  excess  of  silver-oxide  and  evapo- 
fi^ted  to  dryness,  the  residue  dissolved  in  tot  alcnliol,  and  the  filtrate 
cooled  to  the  crystallizitig  point.—  Long,  very  delicate  needles  united  ia 
radiated  mafi^^is,  inodoroui^  and  permanent  in  the  air.  They  blacken  by 
exposure  to  light;  may  be  heated  to  100  without  decomposition  or  loss  of 
water;  hut  a  temperature  a  little  above  100  ,  they  give  off  vapours  like 
alkarisin,  which  take  lire  in  the  air>  while  eiWer  free  from  arsenic  is  left 
behind.     Dissolves  very  readily  in  water, 

Btmsen. 

Oilc.  accordio^  to  Bnnseis.  Calc.  according  to  Ger}  ardt.      dried  ai  100*. 


4  C... ....^    24    .. 

..      9*79 
..    30*62 
..      2-45 

..     47-35 
..       9-7^ 

4C 

As 

4  H 

24 

74 

4 

116 

24 

....      9*86     ....< 
....    30*86 

....       1*64    

...     47*74     .... 
....      9-88 

9*83 

As   ..............     75     .. 

ft  H    .«. .......      6    . 

2-43 

AgO    .. 116    .. 

Ago    

3  O 

....    47*30 

AgO.C'Astt*0*  245    . 

..  lOOOO 

C*A»H^AgU* 

243 

«..  100*00 
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h  Tfuprii. —  Bj  WttEar  cuUHnte  of  nlrer  with  aqaeoos  qpeodjlk 
ae^i  5:c  ser^ni  -^J^-  ermpoflUzn^  to  dnmeai.  mud  exhmiisliiig  widi  water, 
X  sill  L<  <^f;A.'s«d  cf  jEKikr  chanicter,  ind  crjBUlludng  in  aeedlei^  bit 


CAtiLBoccxaf^BsuBB.  Calc  Bccn&K  to  GcAvdfc.         dngicMmtm 

li  C  71  ._  i:  tS  IJ  C 71  ^  13-W     lS-7« 

•  i*   ...   *Ii         43  :»  3  As 225  ._  43-69 

aiE     ^     i-l    ...     3>«  14  H 14  _     2-72 3<&S 

A^^      i:*  _  2«S  AfO 116  _  22-52     2M8 

11  v..         «f  _   :f^*  11  O     . 88  .-.  17-09 

5i:   -.I«-l*  OAftB«AcO«,2C*AfHH>«  515  ....100-00 

3  .\  TKrSrui  -3  ^icsxL  ^30  m^  s  AK>X**AtH*0'  -f  2(HO,C*AbHH)');  aeeoriiif  te 
GffnjT-in.  r  -sV'^JUzi^ix*?*  •  X^JUH  ^O*.  Tbe  faracr  cakolaticni  gw«  both  mmkt 
m»i  AC  I  scrs  i'rsr:^:a,  :ijci  isitf  e^jiK-lacBS;  aad  tfae  latSer  giira  noch  too  littlt  H.] 

JV-wA-i/i'V^  .;-"  5u '-r.  —  \r|j«i  mlcobolic  solations  of  nitimte  aid 
CMVi£jra»  cc  <CT^i7  S7»  slEx^iI  KoKlier.  brge  needles  separate  ooty  but  if 
Wft  Ez  i^-f  I>:xSL  %c&  cL&=re  :o  parir  scales.  They  most  be  qakklr 
wa&d^I  r  T  £-vazi*::-:c  V  zL  %lcchoi  f.  and  dried  in  the  dark  otct  oil  oif 
Th^^:L  —  Wi^s  *XT*;«iei  *<-  lirbs.  tier  Tery  qoicklj  assame  a  daik 
tc'wi  c»-'\a.r.  A-tfc  wiea  ^«ft:e<i  I0O\ei;her  alone  or  onder  water.  At 
ilO\  :^':  T  Sec  -i:.»e  ^li^ilj.     Tster  dissolre  readllj  in  water,  Bparinglj 

C^'.  *.vcrcn:c  ^*  Fimm.  CaZ^  aciotiliag  to  Gcrliardt.  BoMi. 

4  0  •«  :r>                 4C 24  ....       5-81     6-l( 

A*  :J  .     :>'*:  As   .  .      .  75  ....  1816 

#  U  i  :  4J  4  H              .  4  .          0-97     IM 

JO  i4  .        :  -S  5  O  24  ....  5-81 

J  li-^  i'^i  IvS:  2  AiO  232  ..     5617     W?4 

Nv^  :-•  :.■     *.  NiV    _  M  ....  1308 


*:>        :. •:•:•.'  413   ....  loooo 

V.-vv--'-^   r.-    ?t:-sirr>    ^.  -5   ArO.NO*  -  C*ArH*AgO,    according  to   Gerbuih, 

Ojh^nv.v*  o  »x*  i  i-ss«u-".v;>  V  Tx  ?>?jia::v  in  rery  dilute  Alcoknl,  lo« 
r^U  *v  '".  vv\:  4S?i!.;:f  s.Vvr  '.  —  h  diss  Ive*  ^|iannirlj  in  aqueoiu 
^,'t  '\  Vu:  v.-:    •  4->.v.ir  x>  c:li*'r,  w!i:ch  indeed  precipitates  it  frooi  iU 


Pn>U>sulphide  of  CiLCodyL   O.VsH«s=C*ArH',HS. 

Hi' N SUN.      A%\^  n,:-.*    o",  *.t>. 

Koniusl  in  tho  vUxvr.:ix\5Vo::  vf  aoceoos  cacodvlic  acid  (p.  329)  or 
alkMr>nt  \^v  >uIph;:n*T:i\;  LYdr,p:c.  or  of  chloride  of  cacodjl  bj  aqoeoiis 
hvdrxvHulj'Uto  of  Ur;um: 

i^A»!l\  i  •  IUS.HS  -  OA*H*S  +  BaO  -i-  HS. 
Tho  «^\i|H'  of  9tt)|>harvucd  hvdrv^pm  caoMi  ttiong  efferreooenee. 
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Prepftration,     1*  Wbco  clilnriile  of  cacoiljl  m  tiiHtilletl  wltli  afjueoua 
hydroijulpbate  of  barium,  protos^ulpbide  of  cncoilyl  pagst's  oircr  together 
witb    water.      Ae   chloride    of   cacodyl    is  ^'etierally  con  turn inatod   with 
alkarsin,  which  is  not  acted  upon  by  protosulphido  of  barium,  bat  is  con- 
verted into  Bulpliiile  of  cncudyl  by  tlic  action  of  hydrosnlpliate  of  barium, 
the  latter  is  better  adapted  for  tlie  preparation  ihtm  the  simple  i*ulidjidc 
of  bariutn,  wbick  woubl  yield  a  sulphide   of  cacodjl  containing  alkarsiu. 
In  the  retort  tbpre  generally  remains,  besides  chloride  of  bariam^  a  viscid 
Blinking  mims   consisting  nf  sulphur  and  a  mixture  of  protOi^ulpliide  of 
cacodyi  with  the  bibulfdiide.     For,   the   hydrosul[diate  of  bariuiii  gene- 
raUy  contains  hyposulphite  of  baryta  antl  bisulphide  of  barium;  and  by 
the  mutual  action  of  these  compounds,  sulphur  is  separated,  and  converts 
a  pint  ion  of  the  protosulphide,of  cacodyi  into  bisulphide.     If  the  bydro- 
Bulphute  of  banuni  contains  sulphide   of  iron,  thin  compound  imparts  to 
the  sulphide  of  cacods  I,  an  indigo-blue  colour,  which  however  is  removoil 
by  distillation.—  The  distillate  lima  obtained  is  once  more  distilled  with 
hydro.sulphate  of  barium,  to  convert   the  chloride  of  cacodyi  com^iletely 
into  sulphide;  and  the  Bulpbide  of  cacodyi   h  then  freed  from  water  by 
means  of  ciiloride  of  CLilciuin,  and  from  sulphuretted  hydrogen  by  carbo- 
nate of  lead.     In  tbc?«e  dJ??tillation.':j,  ^^o  lon«j  aa  the  isulpbide  of  cacodyi  ia 
covered  with  a  layer  of  water  containing  sulphuretted  hydrogen,  no  par* 
ticuhir  cai^  need  be  taken  to  exclude  the   air.  because  the  oxidation-pro- 
ddCts  of  the  caf!odyl  are  reducetl  by  the  suljjhuretted  hydrogcu;  but  a^ 
goon  as  the  sulphide  of  cacodyi   is  completely  freed  from  sulphuretted 
Lydrogen,   the   air   must   be   excluded   as   carefully   as  possible.  —  Th«3 
sulphide  of  cacodyi  is  finally  transferred,  without  being  allowed  to  come 
in  contact  with  the  air,   into  the  diatillatory  apparatus  described  on  page 
3*21  {i.  ^,  a  bent  glass  tube  with  a  bulb  at  ench  end),  previously  filled  with 
carbonic  acid,  and  distilled,  whereby  any  bisulpliide  of  cacodyi  that  may 
be  present  in  it»  is  left  behind  in  the  form  of  a  yellowish,  viscid,  etinking 
liquid  mixctl  with  crystalline  grains,  —  2,   Another  mode  of  preparation 
is  t^  mix   the  acid    watery  laTer,  whicK  floats  on  Cadet'*j  crude  liquid 
(p,  310),  and  contains  acetic  acid  and  alkarsin,  with  aqueous  hydrosnlphato 
of  barium.     The  resulting  snlphiile  of  cucodyl,  which  requires  further 
purification,  sinks  to  the  bottom,  being  insoluble  in  the  acid  liquid: 

C<AsH*0  -f  C*H*0<  +  BaS.HS  «  C*AsH«S  +  C*H*BaCH  +  HO  +  HS. 


Properties.  Transparent,  colourleaa,  ethereal  liquid,  which  does  not 
eolidify  at  —  40%  and  ia  heavier  than  water.  Boils  couBiderably  above 
100%  but  passes  over  readily  with  vapour  of  water  Vapour-density  = 
7'72.  Doe«  not  fume  in  the  air.  Has  an  extremely  repulsive,  pene- 
trating and  persistent  odour^  like  mereLiptan  and  alkarsio. 


4  C  ., 
As 

e  H 
s ,. 


Bun&cti. 

24     ...     iy-84     204a 

75     ,.„     61*y8 

6  •  ...,       +-96     ,.. 5-02 

16     .„.     13-22     12-17 


Vol. 

C- vapour 4 

As-fapour  ....     i 

H-j«»    6 

S- vapour I 


Dentttj. 
1  6040 
5-1998 
0M158 
11093 


C*A»H''6 


121 


100-00 


Protosulphido    of  caoodyl,    C^ArlF, HS>    correaponds   to 
C*H*tHS,  ADd  like  the  latter,  yields  a  monatonilc  gas. 


1     ....     B-3889 
Lydroaulphuric   elher, 


k 


DfCompoxUiofii,     J,  The  vapour   boated   to  redness   in  a  gla-'^s  bulb, 
deposits  arsenic,  sulpliido  of  arsenic,   and   charcoal. —i^  ^.    Sul|ihtd<i   of 


3St  ETHTLESE:  AKSIDOGCSI-SrCLKCS  OArfi". 


CM»M  nka  £re  vaiHv  m  coatoct  whk  air,  and  bvm  witii  ^K'V 
ancuaZiuM,  ^  Uae  at  tW  cdiBBiL  —  Whea  ezpoaBd  tatlMairor 
•xjx«K  £w  as  crflaazj  umft  iMtmnm,  h  it  eoaTcrted  lato  caoodjlie  wiai 
aai  •efcixcJAe  ex  caMtiii.  w^gk  knar  aaj  be  extracted  bj  edfeor  (imk 
J'iarvL  44.  4  . 

2C*A»H^  •  HO  ^  30  -  C*A«H?0«  •   C'AsHfS'; 

(or:  iCAiH'S  •  €0  «  C*A»H»0»  ♦  C*AsH<S?  ♦  2HO. 

—  3L  Whk  >:diat  :t  jS<5d«  a  pemlar  crrsUllioe  rabstaaee.  -^  WiA 
irlemin  h  fvnu  a  ccmr<^sd  vbicb  crratallisBB  in  lai^  colonies 
h»^^^jp  Tbe  ftQ7««»:x«  cr  aSftiiioHc  «o!vtion  of  Ibtf  eotapoand  broaglit  h 
otctact  -^hi.  frlytzr.  v:«*i«  bs^alpbnie  of  cacodjl.  — 4.  Modenteij 
acrr.cx  riinc  ae5»i  ox:  iixe^  ti«  sit]f4iiir  completelT,  tbe  eaood jl  nMom- 
fieuij.  —  5.  Sci-pbiLTc  %Bd  pbosphoric  acid  efiminale  •alpbaratted 
bTdn:«ea  aad  fc  ra  sslpbie  or  pbocpbate  of  CModjl : 

OA*E'S  •  HO.SO*  «  C*AftH<O,S0>  4-  HS. 

Acetic  acid  exens  ac>  ^e^mfca:ng  action.  —  6.  Hjdrodilorie  add  fenai 
cbloridc  of  cac^drl  and  »«cf<li«retied  hydrogen: 

c^A»e*s  ^  HO  -  c«A»H«a  -►  hs. 

T.  Protc«m!fh:de  of  cacoJvl  heated  to  200'— 300^  in  a  eonred  nctint 
OTcr  mercarr.  ^.vcs  €£  no  ^^as.  bet  coats  the  mereniy  with  snlphkle  of 
Biemiry.  ard  i«  ii^e'J  c^nTerted  into  a  fbmin<:  mixture  of  cacodyl  vd 
nB«ieciii:p:<s<d  «c!pL:de.  A;  tLis  temperatare, however,  tbe  eacodjl  itself 
hcgiiLS  :ou«oi::p:5e  .^Jnn.  Ikarm.  42,  26j. 

r.'-s?  K  ztirrt^  Pn.»:.:*s^phiJe  of  cacodvl  is  scarcely  soluble  in  ITofer, 
bu:  c-:vrr:tr '-:?<?  :ir.pir:5  to  ;!--t  liqiiiJ  il>  own  abi»minable  odonr. 

\V::h  :he  &ii  ^  f  beat,  i:  dis&olres  FU'tpkoru^,  which  separates  out 
fn>m  it  a^:n  on  CM<fI:rj. 

^\,'i.\.;.'^  ./"  Cs>-J^l  md  C^PT^r.  3CuS,C«AsH*S.  —  CrTstalliift 
fr\>m  a  mixture  of  the  s^lntioL*  of  folphide  of  cacodyl  and  nitrate  of 
ct^j  jior,  in  rt^julau"  iViol.eiir*jc«  permanent  in  the  air  and  haring  ao 
adamantine  lu-:re  ^.ln«.  i'A'.irw,  46,  47).  —  [^Alkarsin  is  prohablj  formed 
at  the  ^anie  time,  a?  s-bown  bv  the  following  equation: 

4C*A*H*S  -  3CaO  =  3CaS.C*A*H*S  +  3C*A»H«0.] 

Pn>tosulphide  of  caoo«ivl  mixes  in  all  proportions  with  Etko'  tal 
Alcohoiy  and  is  precipitated  from  the  latter  hj  water  (Bum»cn). 


Bisulphide  of  CacodyL    OAsH-S*. 

BrNSEN.     ^WN.  Pharm.  46,  16. 

Pertulphidt  qfCaccJj/l,  KaJtoJyUttlfid. 

Formatiofi.  1.  Protoi^ulphide  of  cacodyl,  cither  dry  or  dissolrfd  io 
alcohol,  18  converted,  by  heating  with  sulphur,  into  bianlpbide,  and  bf 
e]Lpo«ure  to  the  air,  into  a  mixture  of  bisalpbida  and  caeodylic  %6M 
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(p*  334)* —  2,  Sulphoretted  hydrogen  passed  over  erystalllzecl  cacodylic 
acul  kept  cold,  or  tiirougb  the  aqueous  solution  of  that  acid,  produces  a 
mixture  of  bisulphide  of  cacody!  and  sulphur  (p.  32  U). 

Pffparafiofi,  ProroBiil|diido  of  cacodyl  prepurcd  by  three  diatilla* 
tion*  with  hydrosulptiatc  of  Imriuiiij  and  perfectly  free  from  cblorinej  is 
completely  freed  from  water  hy  trejtlinu  it  with  rhlnroUi  ot  calcium  in  a 
flask  filled  with  ciirbouic  aeid,  then  decanted  and  accurately  wei^hotl  in 
a  flask  likewise  lilled  with  ciirboaic  aeiJ,  ;ind  heated  with  yjirz  1'^''^  "^ 
well  dried  flowers  of  sulphur  [iff  pis  sulphur  to  121  pts.  protosulphide 
of  eacodyl];  the  aulpluir  then  dissolves,  mui  forms  a  pale  yellow  liipiid, 
which  on  cooling,  &olidiJies  completely  into  n  mubn  eouwistiiig  of  white 
crystalline  scaler.  As  this  mass  may  contain,  snuietiiues  a  little  free 
sulphur,  wmietimes  a  little  protosalphi«?c  of  cacodyl,  and  llkew^Iso  traces 
of  racodylic  a^'id,  it  is  dissolved  in  absolute  alcohol,  and  alcohol  and 
water  adtieJ,  till  tht^  liijutd  begius  at  40"  to  depoiiit  fryslal^  of  bisulphide 
of  cacodyl.  Above  4li°,  the  bisulphide  wouhl  separate  in  the  liquid  form, 
and  therefore  could  not  be  purilied  by  recryetallization.  The  mother- 
liquor  is  fitill  pure  enough  for  tho  preparation  of  f^ulphocacodylates, 
lUO  pis,  prfitosnlpbitlc  of  cacodyl  yield  tJ3'2  pts.  of  bisulphule.  [This 
agrees  very  nearly  with  llio  cftlculated  amount*  121  :  138=100  :  123*2], 
—  2.  8ulphuretled  hydrogen  ga>i  is  fassetl  through  aqueous  cacodylic 
acid;  the  precipitated  mixture  of  fi-ee  sulphur  and  bisulphide  of  cacodyl 
treated  with  hot  dilute  alcohol,  to  extract  the  latter;  aud  the  liquid 
filtered,  and  left  to  cool  to  the  cr^  stall iaiug  point* 

Propmiks,       Bisulphide  of  cacodyl   crystal  I  izea   from  the   alcoholio 
solution  by  slow  cooling  in  large  tnmspart'nt,  colourless  tables:  by  quicker 
Cfwling,  in  siiiall  prisms,     Tlie  c^y^^ala  are  soft  and  greasy  to  the  touch. 
They  melt  at  ;50    to  a  colourless  liquid,  whiehj  on  cooling,  aolidifiea  in  & 
I      crystalline  Limintiteil  nia^s.     Ihis  a  penetrating  odour,  like  that  of  asa 
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Bmi»en  ftsrigu*  to  the  compounJ  the  rational  formula  C^AsH^S.C^AiH'S*.  Ac- 
corditiji^  to  the  nuf^leus-theory  olfo,  b  prcnlrHr  formulii  would  be  required  for  thii 
compound,  inusiiiucb  ai^  tt  contains  an  utirrcn  number  of  atoms.. 

DfComposUioiis,  I.  Bisulphide  of  cacodyl,  heated  «bove  ifs  boiling- 
point,  a-^sumea  a  yellowish  colour,  gives  ofl'  protosidphide  of  cacodyl, 
together  with  a  little  undecomposed  bisulphide,  and  leaves  a  mixture  of 
aulphur  and  tho  bisulpliide  separable  by  alcohol;  at  a  hj;:lier  tcniperature» 
protosulphide  of  tacodyl  distils  over,  together  wiih  a  [Niuall  quantity  of 
bisulphide,  aud  sulphur  tublimes  together  with  a  trace  of  ijulphide  c  f 
arsenic;  lastly,  at  a  red  heat,  sulphide  of  arsenic  is  formed^  together  with  a 
number  of  stinking  products  of  decomposition, —  2.  Bisulphide  of  eat  odyl 
heated  iu  the  air,  burns  with  a  dull  bluish  flame,  forming  water,  carbonic 
acid,  sulphurous  acid,  and  arsenioua    acid^  which  rises  iu  the  form  of  a 
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SDA  «i|iiiiirir  KDL  sftTucT-iic  aoci 

%.  Ii  ckEtiKr«--f*  i3.   I'll   i£  -TsraL  visl.  rrijiaka  of  fvlpliBRWt  add  tnd 
adtimafcz::  nen^i^zutt  ic  fuliii-iz'.  —  3.  2i  k  dtiOMiinMied  br  peraxkfe  of 

15  rfcryi£]rZ »:  nrjL  "v-fr*  =  •>-**  ~*I*,  uinrf  ovriix  to  be  do  aepaatioB  of 
fcgit.T:^  IX.  liif  fr:^  grk:*^  sax  zltt  fic&iaia  v<p£^  be: 

C   FrroL  mux  ba"^-r  iw-a-Tiir  saT-i?.  li^faZ7^iifr  c/  cocodjl  tbrows  down  t 

T.  TTlu.  TXHTTirj  h  5  i-ni%  r^cL  iz  tcLJuuj  U9£pMmtu«i^  and  witb  greit 
€^icx~»ia.  ic  imz.  plItO-*-!*  :C  tdsttctt  u>d  f^&Ipiiide  of  cacodrl,  vhidi 
UK*L.   I  a  "laf.xi  Lrjit*;.  ::  i'A'  .  i^  r:iLT-er&cJ.  vitk  fanber  foniulioQff 

•"..». "•..i*zr#-'i^     ?rsi.7ii.''Lr  ••:  c»r:»ETrI  »  ssc-^cbile  hi  wmter. 

I:   i:gr»:uT'f<  :x  ifjci- -i.'--^*.-  flr*i    &zi£  wca^entlT  vitboat  decom- 

I;  £  •^..>»  *r:;kT.2^'j  :i  Ji  :?.-r.  Ve:  rs»£-"*.T  it  JZr>W  both  bjdraled 
SDc  fc!c<<Lc:f.  Fr.'iiL  u.:i^  iLr.iT.  ii  M-7iirk:«5w  ok  dlhitktn  w'nh  waiter  to  i 
e«r:4.i.  fr::^:-  .i.  .«.  7  c- ci*.  tltx  vi-fo.  i*-f:  &i  rps-u  majUD  liqaid.  ereo 

A3  —  i*.     *M.:  .  r  ::•:  >  .^:  :fs:  n*.  ^tar'i-Li.  j-  'L-w/r  in  tut  crxnals,  and  wiih 

B^T^T  <..->>-.l  :  ^:  ,zT'*:^z'rlj  :l  T-rtpirii^  a  PfrtvJfAidc  of 
Cr.'Ji  =v> -•?:.>=  T  ::;  f-:.:^"^:*  ^ia:*  A  :":i?<-d  xx^ixtare  of  I  At 
J.r^ ■:..-.  ;.  :  :.:  .:  ri-.- •.  u:  -  i  -.1  ?.l  t-ilt  j--".i£t:^  on  coolinir.  in  1 
cr\>:i.-  T'l  ::.!->>  r  ;  >  >"-  :  j  f  srs.  i-?^  iSi  l.f:rr.j  frv-sa  the  bisolphide  of 
c»V»»i^.  ..':cA.::-i»i  .1  *  >  n.  at  tiki-i^r  ii'i  rrr?-i2^:RM  from  alccdioL  But 
^bf^T  :Ji:  r-vjcj-ir  i.:^  :r:\i.::'i  v  :».  i-rc  fc:i«.:  .lh  kiey-h^^h  falpbnr  itnuuu 
U":  T  ■.  uiv  IT-  T-  :  — >  :  L,i  \  Ai..  ti.;  :r*f  mj^;.^.•].  on  c^<»linp,  yioIJ*, 
1. -. ;: ::  t»:::  :>.-:  -..  7 :  ^-  :.:  1  r~  <Ti;r  ..:  msl't.l  ie  of  ca<\idyl.  \  few 
f»:ii£r&u  c-Tr?ci-?^  :l.f:-r^   1  '.~.  :r.  ir  ;i.*«:<  uf  Uie  bkolpbide,  and  cod- 
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p..n  -4:  «  *»'  *♦.•..  Tii.-u.  i.i.i » ».-.»i.ii  .^.'.vM  .w  ATJC  t'AtH*©*-  The  c»cW«i- 
ihr.iM  ■■  '•**'  •  «'"*  :•■^  *•  •  "^^  '-«  jV2s:r:i.^  .v  a  nJiLar  acid  »  C*A»U''S*  ^cr« 
»»\''.  •■.  .:x  »-  ^~  •:.».-:.  i''\>i.>'  .-'..•r%i».*iTi...:ic  :.-  *ry>:*-:j*J  CKWid^hc  mrid^  tod 
f.^m  ■:  tf  *u  .  !' •-h.'.«ri  .1.:.-  m  ^1.:;^:  :*.  ia:  v  I  A «  n  rtiL  for  1  At.  kvdmfEm.  !■ 
Xhe  %i>>t  c    u:.c'.vi   au<.    i*wb  uu..    •u.-u.  iic-m.   termsac   aoAt^  tbt  tm^al»}imrj 
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supposes  tli«t  1  At.  oF  a  metallif!  sulphide  imitei  with  3  At»  of  the  sulphur-acid 
CAsH*S^,  whilf ,  accordiiisr  tn  the  nucleus- theory,  1  At.  of  these  metal*  repluces  3  At, 
hytlrugen  in  3  At.  of  the  suliihur-acid  C'Aa[l?S*. 

Formation.  1.  By  bringing  various  heavy  metallic  salts  di/ssolveJ  in 
alcoliol,  in  contact  with  LisulpLitle  of  cacodyl  (p.  336). —  2.  By  deconi- 
poaing  a  heavy  metallic  cacodylate  with  hyJrosulphunc  acid  (pi  320). 

SulphocacfHl^laU  of  Antimoni/.  —  A  mixture  of  the  concentrated 
alcoholic  sohitiona  of  hiaulphide  uf  cacodyl  aad  terchloride  of  antimony 
(containinEj  excess  of  hydrochloric  acitl)  deposits  short,  flat,  light  yellow 
needles,  which  however  cannot  be  completely  frccil  from  chlorine  by 
alcohol,  and  are  therefore  perhaps  mixed  with  a  chlorine-compound,  —  If 
the  alcoholic  solutions  are  dilute  and  do  not  contain  excess  of  hydrochloric 
ncidj  they  form  a  yellowish  wbito  precipitate  which  after  a  time  nsHumea 
a  yellow  and  then  an  orange  colour,  arising  from  precipitated  sulphide  of 
antimony;  this  decomposition  likewise  takes  place  when  the  product  is 
wa-shed  with  alcohol. 
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SbS\3C^A3U«S3  =  C»^As^Hi«SbS»^. 630    ....  10000 

Sidphoca€odi/laie  of  Bmnuth, — Formed  by  adding  a  dilute  boiling 
alcoholic  soltilion  of  acid  nitmte  of  bismuth,  by  drops  and  with  constant 
Btirrifig,  to  a  boiling  concentrated  alcoholic  solution  of  bisulphide  of 
cacodyl.  The  mixture  assumes  a  golden  yellow  colour,  and  deposits 
after  a  few  minutes,  soft,  bulky,  woolly  needles  which  soon  change  to 
crystalline  scales.  The  mother-liquor,  which  etill  contain.9  bisulphiile  of 
cacodyl,  may  be  decanted,  and  the  hisnmtb-solution  again  dropped  m 
seveml  times  with  the  same  precautions,  till  on  further  addition,  the  flrai 
traces  of  a  black  precipitate  of  sulphide  of  bismutli  make  their  appear- 
ance. 

Delicate,  golden  yellow,  inodorous  scales  which  arc  permanent  In  the 
air.  They  Eustalri  a  beat  of  100^  without  alteration,  but  at  a  higher 
temperature,  are  reijolvcd  into  sulphide  of  bismuth,  sulphide  of  cacodyl 
and  sulphur.  They  are  not  altered  by  sulphuretted  hydrogen.  They  are 
insoluble   in  water  and  nearly  insoluble  in  alcohol  and  ether. 
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10000 


Stitphocacodniatfi  of  LemL — By  mixing  the  alcoholic  solutions  of 
Lisolpbide  of  cacodyl  and  acetate  of  lead,  small  white,  pearly  scxjies  are 
obtained,  which  are  inodorous  and  permanent  in  the  air,  not  affected  by 
gulphuretted  hydrogen,  iusoluble  in  water,  and  nearly  insoluble  in 
alcohol, 

TOL,   IX,  « 
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338  ETHTIXXI:  AlSn)OeiK-!nr€I.IlJS  C^ArH*. 

Oy^^  Bom. 

4C 14  --  8-7»    8-95 

A* 75  —  17-47 

(H €  _      1-10     l-M 

R 104  «-  38-10 

4S M  .-.  13-44 

FfcS,C*A»H^«C«A»H«Pb8«  173    _  100-00 

Smfykocaeodj/imU  tf  Copptr,'-^  kn  ftleoholie  ODlotioB  ot  nitimte  of 
eopfwr  b  aiMed  to  aa  afeokolie  tolation  of  biralphide  of  emeodjl,  in  sack 
ymortioa  tkat  tke  latter  maj  g^c^J  pfodomiomie,  mod  the  predpitafte 
wmtWd  wTtk  mbsolate  mkobol  (Buflen): 

40A»ffS?  *  4,C«0>(yi  ^  HO  «  2((VS»C«AsH*S^  +  OAsU'O*  ♦ 
C«JLjHH)^0»  +  4NO». 

If  too  ■■ch  Bitimte  of  copper  be  added,  tnlphide  of  oopper  it  ffoopi* 
teted.  toceikcr  whk  a  peculiar  salphsMait  which  ciTBtmllisos  n  lo^ 
needles,  acd  derompoces  spootaneoiislj  after  a  while,  with  CmaliQa  i 
sulphide  of  copper. 

Soft,  kw^,  cgg-jellow  powder,  which  takes  op  water  hoi  alowlj. 
When  heated,  it  first  gires  off  sulphide  of  eacodjl,  then  milphar,  aad 
leare^  snlphide  of  copper.  It  is  decomposed  bj  potash,  hot  not  hj  m1- 
phoretted  hjdrogen.  It  is  insoloble  in  water,  aqneons  acids,  alcohol  wi 
ether. 

Bwuco. 

4  C -     24     _     10-30    10-4 

Ai  -.- 75    ....    32-19    ^....     31-6 

6H 6    ....      2-57    1-5 

2  Cm ^ .^.    64     ....    27-47    . 17-1 

4S    -     64     ....    27-47    28  5 

C«^,C*A*H«S»    233    ....  10000    1000 

Su^f^ocaccJyliit^  of  GM.  —  The  alcoholic  solntions  of  bisolphide  of 
carodvl  and  terchloride  of  gold  form  a  brown  precipitate  of  sniphkieof 
gold,  which,  when  boiled  for  some  time  with  the  supernatant  liqikid,  is 
ci>n verted  into  a  yellowish  grey-white  sandy  powder,  sinking  qnicklj  to 
the  Kutom;  it  must  be  washed  with  absolute  alcohol  and  dried  in  racno. 
The  filtrate  contains  cacodylic  acid: 

2C*A»H*S«  +  A«0»  +  HO  -  C«AtH<AaS«  +  C<A*H?0^. 

This  comiK»nnd,  when  dry,  forms  a  very  soft,  yellowish  white,  tasteiea 
and  iniHlorous  powder,  which  appears  perfectly  homogeneous  when 
exaniint^  by  the  microscope.  When  heated,  it  assumes  a  dark-red 
colour,  and  gives  off  nearly  pure  sulphide  of  cacodyl  in  oilj  drops,  iixi 
afterwanis  sulphur,  while  pure  gold  remains  behind.  It  is  set  on  firebj 
funiini:  nitric  acid,  with  separation  of  sulphur  and  gold.  It  is  dwm- 
posed  bv  caustic  potash,  but  not  by  sulphuretted  hydrogen.  Insoluble  in 
water,  hydrochloric  acid,  alcohol  and  ether. 
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IODIDE  OF  CACODTL, 


Selenide  of  CacodyL    OAeH*Se^CUrH»,HSe. 

Ann.  Fharm,  37,21, 

Formed  by  distilling  pure  chloride  of  cacodyl  two  or  three  times  with 
aqueous  seleuide  of  sodioiii,  and  purilyiiig  the  oily  distillate  at  the  bottom 
of  the  water,  in  the  same  manner  a«  the  sulphide  (p.  333). 

Transparent,  yellow  oil,  lioayjor  than  water.  Does  not  fume  in  tlie 
air,  and  has  a  peculiarly  high  boiling  point,  hut  may  be  distilled  without 
decomposition  either  alune  or  witli  water*  Haa  a  repulsive,  extremely 
penetrating,  and  somewhat  ethereal  and  aromatic  odour. 

The  vapour  of  eelenido  of  cacody!  passed  through  a  red-hot  glass 
tube,  deposits  a  ring  of  eelenium  aud  arsenic.  Selcnide  of  cacody  1 
exposed  to  the  air,  takes  up  oxygen  and  fornid  colourless  crystals;  when 
Bet  on  lire,  it  burns  with  a  beautiful  blae  flame,  emitting  a  strong  odour 
of  selenium.  It  is  reailily  oxidized  by  nitric  acid;  also  by  heated  oil  of 
Titriol,  with  evolution  of  sulphurous  acid  and  precipitation  of  red 
selenium.  From  various  heavy  metallic  salts,  Jis  from  acetate  of  lead  or 
uitrate  of  siiveri  it  throws  down  a  black  metallic  selcnide,  while  alkarsin 
femaitis  dissolved  in  combination  with  the  acid: 

C^AsH'^Se  +  AgO.NO'  =  C^AsH«0,KO*  -h  AgSe. 

On  the  addition  of  a  small  quantity  of  corrosive  eublimate,  it  forma  a 
black  precipitate  of  selenide  of  mercury;  then,  on  further  addition,  a 
white  precipitate,  consisting  of  a  compound  of  alkarain  with  protoddoride 
of  mercury,  which  may  be  extracted  by  boiling  water,  and  crystal  I  ixea 
from  the  solution  in  nacreous  laminie: 

C*A«HSe  +  3HgCl  +  HO  =  IlgSe  +  C*ABH«0,2HgCi  +  HCl 

Seleuide  of  cacodyl  is  insoluble  in  water,  hut  dissolves  readily  in 
Alcohol  and  Ether  (Buosen). 


Iodide  of  CacodyL    c*A8H«I^C<ArH>,HL 

BoNBEN.    Ann.  Phartn.  37,  35, 

1,  When  alkarbin  \b  distilled  with  concentrated  hydriodic  acid,  a 
yellowish  oil  colleets  under  the  water  io  the  recoiver,  which,  on  cooling, 
deposits  yellowish  crusts  and  transparent  rhombic  tables  of  oxy iodide  of 
eacodyL  After  this  separation  has  been  moro  completely  eiecteil,  by 
surrounding  the  receiver  with  a  frigorific  mixture,  the  oily  iodide  of 
cacodyl  is  poured  oif;  again  distilled  with  concentrated  hydriodic  acid; 
*^'  aside  for  a  few  days  with  chloride  of  calcium  and  quicklime  in  a 
Jed  tube  tilled  with  carbonic  acid  gas,  to  reraore  water  and  hydriodfo 
acid;  and  finally  distilled  in  apparatus  3  (p.  321),  previously  filled  with 
carbonic  acid  gas  and  sealed,  till  \  to  |  has  passed  oven  —  The  watery 
distillate  in  the  receiver,  w!iich  has  been  converted  into  ice  by  the 
freezing  mixture,  yields,  when  separated  from  the  oxy  iodide  and  thawed, 
an  additional  (luantity  of  iodide  of  cacodyl,  but  less  pure  (Bunsen).  ^ 
%  2,  Iodide  of  cacodyl   is   also   formed,   together   with   the   iodide   of 

z  ^ 
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Tjuil  p»±Iuw:^  nBcTTarg.  -vriua.  aks  smc  maoEr  a* — 10'-  it  is 
jcsrrer  "fian  ^uicise  if  meiiin.  luc  l^a^  t^BL  fiatSL  BoHt  iboTc 
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irniir  iff  '■^mrs  if  :imiiii».  IlxfmwfC  «»  ^le  air  at  ordiBanr  iMpen- 
ap^^  X  iinbf  ji  L  SBic^  rmiE.  siskisxiI  AiiMbic  pcissis.  piobaUj  cm- 
si^cix^  if  SATurriK  &siL  Ii  jf  ■QgciiiiiiniMiii  W  ahne  and  calpliane  tdJ, 
-vTi^  ii^sarazLtia  if  3i»ux».  '^jci  9r'io:cK!p:nie  of  mercmr,  it  b^rei 
Ikf  "111*  riCTsoinBCiLr  rriiii3»iazxi££.  Mcreznr  aligtiacis  tke  iodine,  efvn 
atfiii<v  ^a»*  Milinir  >uzxs  if  atf  <iwiiym»A. 

Ii  :2^  TTwunfiMf  JI  wssB^  \asi  nwrrei  n  JUeoU  mad  EUker  (BanseD). 


Qxjkdijde  IT  Bask  Iodide  of  CacodyL 

PncatCj  =  SOA5in,C*AsH*0. 
B7T533L     J  ft*.  I'lersL,  ST.  i4. 

Trrmct-k  rii£  F'^sr^:'*^  1.  Fftases  orer,  together  with  iodide  of 
cytti^iTi.  ix  iLe  £ifsEI:&if-:&  </  alkaisln  with  coocentiated  hjdriodic  add 
T.  ?5:.-  -  T:  fr«*  ^^  crystals  fev-m  the  oilj  iodide  which  still  adheres  to 
zLz^.  ihrj  kz^  x^-tnl  ii--ft«  pr9ssied  l^eiween  piper;  recrjstallited  fro« 
\*:.l'.  IX  %ttT*'.zic  xk^ihc-l:  trstd  fcvm  atihering  alcohol  hj  pressore  unfc 
w^wt:  '.tfi  f.r  s^.-zd^  ^ys  in  cootact  with  fragments  of  chloride  of 
ca^cfaz::  azi  lii^xlll^o  ia"  aj-params  3  (p.  S21),  preTioosly  filled  witk 
carl<-=:c  acii,  i:il  half  the'  prodoct  has  paseed  orer.  Thia  compoand 
oxiiii-e*  «o  lapidiT  in  the  air.  thai  it  cannot  he  obtained  quite  free  finoa 
oxidaii  ■n-pr\*i=c:«.  —  f .  The  same  compoand  is  formed  hy  mixing alkarsin 
with  ii«dide  of  cacodvl  —  these  bodies  combining  in  all  proportiuoi — 
and  adding  a  very  i-niall  qnantitv  of  water,  which  immediately  codtcw 
the  fluid  niixture'inio  a  yellow  crystalline  mass.  —  On  the  other  basi 
the  ci»nipound  is  not  ol'taine«l  by  digesting  or  distilling  iodide  of  cscoJtI 
with  concentrated  liyJr]o<lic  acid. 

YelK»w  crystalline  mass  or  transparent  rhombic  tables.     Melts  fir 

»w  100  ,  and  may  be  distilled  without  decomposition.     Emits  mkite 

^  in  the  air. 

Ibsorbs  oxygen  from  the  air  so  rapidly,  that  it  becomes  heated  to  itf 
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melting  poiotj  an^  even  takes  Hre.  Burns  witli  a  siiioky  fliime^  gn  ing 
off  vapours  of  ioJino.  N*>t  converted  into  iodide  of  cacodyl,  eitlicr  by 
digestion  or  distillation  with  liydiiodic  actd, 

Pktiolve^  epariDgly  ia  iviiterj  very  readily  in  alcohol  (Dmi»en)* 


Bromide  of  CacodyL    rroLaLly=  C*AsH^Br=CArH\HBr. 

Bir^SEN.     Ann,  Pharm,  37,  38;  42,  26, 

By  distilUog  tLc  compound  of  alkarssin  and  mercuric  cUloride  witli 
highly  concentrated  hydrobromic  acid,  a  yellow,  non-fuming  distillate  is 
obtaiued,  Laving  the  properties  of  chloride  of  cacodyl  (Bansen).  —  This 
compoaad  is  also  formed  by  the  action  of  bromide  of  ethyl  on  eacodyl 
(Cahours  &  Ricbe,  p,  352).  Bromide  of  eacodyl  placed  over  mercury  in 
a  curved  receiver,  and  heated  to  200°  —  300^,  ia  converted,  with  forma- 
tion of  mercarous  hroniido,  into  a  mixture  of  eacodyl  and  bromide  of 
eaeodylj  which  fames  etrongly,  and  even  takes  fire  spontaucoasly  on 
enoeure  to  the  air;  but  on  boiling  witli  water,  the  mercurous  bromide  is 
reduced  to  the  metallic  state,  and  the  eacodyl  reconverted  into  bromide 
which  volatilizes  with  tho  watery  vapours.  ^  Whea  heated  with  water, 
it  is  conrerted  into  fuming  oxybromida  of  eacodyl  (Buuisen). 

Oxybromide  or  Basic  Bromide  of  CacodyL 

3C^AsH°Br,C*AsH*0. 

BuNSEN,    Ann,  Fhatm.  37,  52. 

Obtained  by  distilling  alkarsin  two  or  three  timea  with  moderately 
strong  hydrobromic  acid;  rectifying  the  resulting  distillate  with  clialk- 
powder  and  water,  the  air  being  completely  excladcdj  then  drying  it 
over  chloride  of  calcium,  and  diatilling  it  once  more  in  tho  distillatory 
apparatus  (3),  (p.  321),  filled  with  carbonic  acid  gas. 

Yellow  liquid  becoiniug  colourless  whenever  it  ia  heated;  in  other 
zespeets  very  nmch  like  bromide  of  cticodyL 

When  lietited  with  mercury,  it  is  converted,  without  evolution  of  gas, 
into  a  lemon-yellow,  easily  fusible  substance,  which  may  be  evaporated 
without  decomposition,  but  when  more  strongly  heated  alune,  ia  riisolvcd 
into  mercury,  mercurous  bromide,  and  stinking  arseniferous  proilucts,  and 
when  hcAted  with  water,  yields  mercury  and  a  compound  which  vola- 
iilizes  with  the  water  (Bunseu), 
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MorooTei^  mam  tkt  footitj  of  aooiljrlic  acid  to  \h>  dumlvtd  io 
hjr^rolinwik  ti^  »  wil  tot  exMcilf  tletermiaod,  tJie  oiixUi*  l., 
cooteiii  TtfiiUe  oiimittttMi  of  eaeodjUe  aurid  and  of  the  r  n  rimnwidl^ 
Wk«o^ci«i,  C^AslrBr.  BimaeQ  appears  to  conclude,  cbieAj  horn  tb 
nifCMiMfitn  that  the  compoaiid  does  Dot  rcddeo  litmtu  while  ia  tk 
apupj  elate,  Wl  onlj  after  dilatioii  witli  water,  that  the  tfjrrup  ao  leMt 
eoalaiiis  «ij  actd^  bol  ie  reeonTerted  IdIo  an  acid  by  the  waiisr;  bet  tlii 
want  of  action  opon  litama  maj  ariee  front  the  thick  cooaisteaer  rf  thi 
•jmp^  or  trom  the  mme  eavee  as  thait  which  readers  tartaric  aoid  oiettM 
in  ahsolatc  alcohol  incapable  of  reddeaing  HtiDus, 

The  compound,   when   tu<>derat«ly   bcaUd,   is  resolred   laio  «ailit» 
I  bromide  of  meth  vl  (VII,  U6)  cacodykte  of  cacodylie  broniikiii 

I  add  {Ann.  P/un-m.  4G,  44).      [The  equition  gMren  bf  B^mts  §m  «• 

»&M  ttanot  be  carrvd*  —  lUspet '  ^  <>t<*  of  cmcod jlie  brom»lr»  esllliit 

farther  b  aieatioacd.  —  If  we  ttait  from  t:  b,  tht  cc|iuiioii  mil  b«  t 

C«AtH^Br  +  5C*A»ll  W  ^^  6H0  -  9HO  ^  2C*U»lir  4^  2C*A«U«Br  +  3CAsiI^D*  ♦  J^ 


Acconibr  to  thk  wjaaiicNi,  witcr,  broiniik  of  mrthyU  Uromid*  of  CMe^^  tmn^t 
tcid»  •«*!  artflwe  •«««  would  be  obtaio^d}.  The  cotnjx.iiml,  wben  dtaolfld  ■ 
water,  is  resolved  Into  cacodylte  acid  and  hydrt^broiiiic  aelil,  wbieli  Tsb» 
liliiee^  together  with  the  water,  wheu  the  liquid  is  eraporaled  in 
(Bunsen)*     [Equation  according  to  formula  6 ; 


CHLORIDE  OF  CACODYL. 


Chloride  of  Cacodyl    (7A8H«ci=C*ArH',HCl. 

BtTNSEK.    Ann  Pharm.  37,  31. 

Preparation^  1,  Tbo  conipoimd  of  alkarsm  with  protochlortde  of 
mercury,  is  distilled  witk  very  stmiii^  liydrocljloric  acid,  auii  thediatUlate 
dried  apart  from  the  air,  over  chlonda  of  calcium  aud  niag^uesia,  aatl 
distilled  alone  in  the  apparatus  deacriUed  on  page  321,  proviouiily  filled 
with  carhonic  acid  gaa  and  sealed.  —  Alkarsin,  distilltjd  with  stroiijij 
bydrochloric  acid,  does  not  yield  chloride  of  cacodyl  in  a  stata  of  purity, 
because  oxyclilorido  of  cacodyl  is  formed  at  the  same  time,  and  In  not 
deconiposoLL  even  by  rep eatetl  distillation  witli  hydrochloric  aeiil  (Biinsen). 
—  Chloride  of  cacodyl  U  also  obtained  by  tlie  action  of  cliioride  of  ethyl 
on  cacodyl  (Cahours  k  Riche,  p.  353). 

Propertiei.  Transparent,  colourleaa,  ethereal  liquid,  which  does  not 
solidify  even  at  —  45";  heavier  than  water.  Boifa  a  little  above  100^ 
and  forms  a  cobmrle^a  vapour  of  sp,  gr.  4*56,  Does  n<>t  fume  in  the  air. 
Hits  a  penetniting,  intoxicating  odour,  much  more  powerful  than  that  of 
alkarsiu;  when  inhaled  in  considerable  quantity,  it  producoa  swelling  of 
the  maco\i3  tncmbrauo  of  the  noie,  aad  eitravasatiou  of  blood  in  the 
eyes. 

Vol,     DeoiHy, 

C-Taponr ,,..  4  ....  1*6640 

Ai  vapour  .„». ^  ...  5"iy&8 

H-ga«  .^...„„*,p„„.„,..,  6  .,..  0'4laS 
Cl-gai I  ...  2  4543 

y»poiirofC<AjH'''Cl    2  ....  y7:i39 
1  ...  4-8609 

lo  consequence  of  the  admixtare  of  oiychloride  of  cacodyl,  Buns^n  foimd  too  little 
chlorine. 

Decompo^itiom.  L  Chloride  of  cacodyl,  when  set  on  flrCj  hurna  with 
a  dull  arsenic  flame,  depoaitin^  metallic  arsenic  or  arson lo us  acid,  accord- 
ing to  the  facility  with  which  the  air  has  accosa  to  it.  Tlio  vapour  which 
it  evolves  on  hoilmg,  takes  tiro  spontaneously  in  tlie  air.  When  heated 
in  a  vessel  filled  with  oxygen,  it  explodes  with  great  violence.  —  When 
the  air  has  excess  to  it  but  sparifvjfly,  it  deposits  crystals.  —  2.  In  chlo- 
rine ^^,  it  takes  fire  spontaneously,  and  deposits  cliareoal.  —  3.  Strong 
nitric  acid  sets  fire  to  it,  with  explosion.  —  4.  It  ia  decomposed,  with 
evulutioD  of  hydrochloric  acid,  by  sulphuric  and  phosphoric  acid,  but  not 
by  weaker  acids,  —  5.  With  dry  ammouiacal  gas,  it  forms  a  white  saline 
mass,  which  leaves  sal-ammoniac  when  treated  with  ulco!iol,  —  G,  Alco- 
holic potash  reduces  it  to  the  arsidogen-nucleus  C*AsH*  {p.  3l(J),  with 
precipitation  of  cliioride  of  potassium; 

C<A5ll*Cl  +  KO  =  C^Aill*  -h  KCl  +  HO. 

Dry  baryta  or  lime  does  not  abstract  chlorine  from  it;  even  from  tho 
TajHjuri  located  lime  does  not  withdraw  the  chlorine  till  the  heat  becomes 
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wiHrfrTr'T'  iu-oj  ii  oacnniQaK  ^ie  ciiknie-  flf  cmmJjI  witlioct  tbe  inter- 
^nemiuL  ic  11x7'  tciPT  AOBBmes.  —  T.  Tm  mIm  ^hw|iiiu.i  cUoride  of 
<9isHrrL  :ft0Mrjiir  omrx  aJL  ac  rtTiTTir  m  the  fHii  of  cUoride  of  sOfer. 
-^  Tlinr.  -ijl  snt  jnn.  Aimnr  aZ  'Sbt  lihi'i,  vitikost  CTolntioo  of  gis, 
sbc  JOE^  sKntrrL  Zjk  mai  -sn.  fcuiniK  tk»  cAct  at  W  to  100^;  thb 
fefg  it  Trmwyawp  asi  iwhwilm,  bceoom  dark  and 

a  a  BMHtt  alioe 
;  tfe  wtailie  cUocida  (^1m.  l^Uiv. 


pctcepdMy  aolaUe  ii 
to  tliat  liookL 

of  wkid^ 


draiifyZi^JW*"!—  CUmildeL  —  Aa  aleolMilie  aolatioa  of  alkanm  formi^ 
A  sosikii  if  csaniu  c&jeside  ia  kTdrocUMic  add,  a  tkiek  wliito 
prssficasL  njtk  xess  l«  trixaratod  f<»  aoBe  time  in  a  mortir 
Vxi.  fcniDr  xj^aeklucx  add.  t*  icaDore  all  tW  caproaa  diloride  pred- 
}aaae«c  zl  ^ai&  £;*«  iBU<^;  iLsa  masked  at  qaiddr  as  puasible  and  qoha 
afan  fruiL  zjia  acr.  frsc  vhi  scvat^  tkea  vitli  ^Inte  hjdrodiloric  aod, 
si£  af2s-«aras  v^sk  vasier;  tMa  ytcatd  beiwem  P^P^'*  ^"^  <ln«d  a 
^rami.  if  ^»  vaeazxr  W  too  ksr  coatiaaed,  the  fwedpitate  it  deooa- 
j9im'>L  %DC  ii  U9t  CM  dkaalrw  cnaipietelj.  —  White  granular  powder 
«an**''"-T.r  £jf  caevcjl :  c^iea.  h&verer.  jellowish  from  incipient  dee(»po- 
cBDia.  —  Wbfx  LeaSM.  ix  ^Tes  off  chloride  of  caeodjl,  and  letres 
caar£Q2f  cal-inSf.  Wi^a  exposed  to  the  air,  it  turns  green,  fonnini^ 
cSL^inS*  <c  <«j?«er  and  fdakinr  arsenical  [ffodncts.  Deeompoeed  bj 
Ki-l"£r  viil  «-&:<?.     IssolfiUe  in  ako?iol  and  in  ether  {Ann.  PhanL 
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C»r>i'ir>r..'drrij5ic  Ckloiidc  — Chloride  of  cacodyl  forms  with  solution 
of  pljuin'tm/  a  ocpious  brick-red  precipitate,  probably  con«i8ting  of 
riCi\C*A>H  CI.  —  This  precipitate  dissolves  in  water  when  boiled  or 
washed  w::h  it,  fornuug  a  nearly  colourless  liquid,  in  which  neither 
platinum  nor  «codvl  can  be  detected  by  the  ordinary  re-acents;  when 
c^H>lod  or  c^-aporatcd,  it  yields  long  colourless  needles.  These  needles 
aiv  analogous:  to  Reiset's  platinum  compounds,  the  ammonium  beinf 
replaccsl  bv  cacodvl.  They  contain  a  platiniferous  radical,  which  nniiw 
with  chlorino,  bromine  and  cyanogen,  and  forms  with  oxygen  a  base  which 
unites  with  acid^.  forming  crystallized  salts  (Bunsen), 


HYDRATED  CHLORIDE  OF  CACODYL, 


Oxychloride  or  Basic  Chloride  of  Cacodyl 
3C*AsH«Cl,C*AsH*0. 
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BuNSBN*     Ann.  Pharmj  37,  49. 


Obtained  by  treating  cblonde  of  caeodyl  witli  watery  or  nioro  readilj, 
by  distillidg'  alkarsiii  with  dilute  bjdrocbbnc  acid,  roctifying  tbe  dj«Lil- 
lato  witb  clmllv  powder  and  water  —  always  carefully  excluding  tbo 
air  —  drying  tbo  reetificatc  over  cblonde  of  calcium,  and  again  distilliiig 
it  in  tbe  apparatus  described  on  page  321,  previously  filled  with  carbonic 
acid  an<l  sealed. 

Tbe  liquid  resembles  cbloride  of  cacodyl,  but  boiU  at  109%  lia^  a 
vapour- density  of  5 "46,  and  emits  wbite  fumea  in  tlie  air;  ita  odour  is 
Dot  near  so  etroug  as  tbat  of  alkarsioj  but  novertbeleds  quite  bad 
enough. 
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In  consequence  of  ibe  rapid  oxidiitiou  of  the  preparation  in  the  air,  which  cannot 
be  aItogt:thcr  prevented,  Bunsen  obtained  too  much  oxygen.  [ Hansen's  calculution  of 
the  vapouf'deiii^ity  ,is  iiiadmisiilile ;  for,  lie  reckons  I  vajiour-density  of  iilkarBin  to 
3  vapour-denaities  of  clibride  of  cacody!,  and  by  dividing  by  4  obtains  the  irapour- 
dett*ity  of  the  compound  =  5-35,  which  certainly  agrees  better  with  the  deniily  found 
by  experiment.  Hinre,  howevftr^  the  viipaur  of  nlkur^in  Is  monatomic,  nnd  tbat  of 
chloride  of  cacodyl  diatomic,  it  follows  that  ia  the  vnpour  of  the  oxychloride,  I  vob 
alkar:$in-vnpi>iir  mutt  bc  associated^  not  with  tlircc,  but  with  six  volumes  of  vapour  of 
chloride  of  cacodylj. 

■B  Hydrated  Chloride  of  Gacodyl  [?]. 

I      BuNSEN,    Ann.  Fiukrm.  37,  54. 

Hydrochloric  acid  ^^as  dried  by  oil  of  vitriol  and  chloride  of  calcium, 
and  passed  over  pure  alkarsiu,  from  which  the  air  is  carefully  excluded,  ia 
quickly  absorbed,  w^ith  great  evolution  of  beat,  rising  even  to  the  boiling 

fiointj  and  forms  tw^o  strata  of  liquid,  a  brick-red  powder  of  crjtbrarsin 
amounting  to  \  p.c,  of  tbe  alkarsin  used)  being  at  the  eame  time  preci- 
pitated. If  the  alkarsin  be  surrounded  with  a  frigoriJic  mixture  during 
the  passage  of  tbe  gJta,  u  homogeneous  liquid  la  obtuiucd,  which,  however, 
when  heated  in  a  distillatory  apparatus  liHed  with  carbonic  acid,  till  it 
ceases  to  give  cifl*  hydrochloric  acid  gas  (which  carries  watery  vapour 
Avith  it)  i^  likewise  resolved  into  two  strata  of  liquid,  part  distilling  over. 
Tbe  tbin  upper  layer  is  cbloride  of  caeodyL  The  lower  viscid  layer 
must,  since  nothing  eliso  is  formed,  be  cbloride  of  cacodyl  in  combination 
witb  part  of  the  water  which  was  produced  in  tbo  formation  of  tbat 
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t  of  ^Mir  pcvekloride  of  CModfl 
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X  \e  imi  nar  lae  vwr  Sir  hilj  m  irv  «cibb4i^  tke  odovr.  wbidi  is  aft 
iE3c  sacTsij  TtH-'igacjiufc.  »k  x^et  m  vklje  !•  ma  incrodible  intenatj, 
cBiHTO  SBBSBO^:;  7n£i2s«  cacjaujgy  «f  s«e«£.  sad  i«ddeiuii^  of  tlie  nose 
mbi  VT^&.  If  j:  )«  aii>*j:  ffiiiw^ji  iiitiJi.  iko  odovr  piiTH  into  ai 
TTttiiwfffcitg  K!is«6fa>  i=3fluiii^  WT^  vc^roB^  pain  ia  the  cerebeUun.  » 
Tiii^  rimmniniL  Sicms.  vi^  :«:<!rarET?  ssb&iEUe.  tW  tmne  pearij  0cmles  as 
<&7m.^iT  2>  K^^  MS  visairic  Lcmu^aa  «£  rilnti  (Bnnaeii^. 
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Etuiem  «=r-ixafis  ae  <xns9t»  ^  ^xrrsa  v^iirk  ke  fo«ad,  to  r^iid  oxidation  in  tk 


Ferchloiide  of  Cacodyl  [t]. 

Drv  hvdrvvfi'or.o  xoii  ,;»$  passed  orer  dry  cacodjlic  mcid,  efolves 
sreat  hem*  ani  (ynn<  x  li^aid,  whiA  on  cooling  depoeiU  large  ^iniDir 
Umi:  vT  of  basic  fvrrlilonde  of  cacodyl.  The  mother-liqnor,  whidi  rt-'ll 
contains  some  of  tbi<  compoaad,  must  be  regarded  as  percbloridc  o( 
cacodvl :  in  ^-t,  as  OAsHKTP,  inannack  as,  when  the  kjdrockbrk  acid 
pi5  is'  passed  orer  the  cacodjlic  acid,  no  separation  of  water  Uket  pla« 
till  the  !ra5  is  in  excess,  and  thereby  exerU  a  decomposing  action  on  tire 
compound  already  formed.  [The  componnd  may  also  be  O*AsirCl*,4U0. 
according  to  the  following  e^ination: 

C«AsUO»  +  4HCI  =  C*AiH*CT  +  4  HO.] 

The  compound  is  a  transparent,  colourless,  inodorous  sjmpi  whicii 
mts  slightly  in  the  air,  ,     j      .  . 

The  syrup  when  strongly  heated,  is  rcsolred,  withooi  tonuBg  brow?. 


BASIC  PERCHLOniDB  OF  CACODYL. 


347 


int^j  a  volatilo  pro  duct  contaming  cliloride  of  cacotlyl,  and  into  araenious 
acid  anil  a  permiineiit  gas^  wliicli  is  absorbed  by  alcuhol,  but  not  by  water. 
It  canoofc  bo  set  on  fire  witbt/at  bringing  it  into  an  akobol  flame.  Zinc 
reduces  it,  even  in  tlio  cobJ,  to  cblorido  of  eacodyl,  recognizable  by  its 
odotir,  and  at  higber  tcrapeintures  to  eacodyL  Tbo  aQueoua  aolution  of 
the  syrup  contains  hydrocbloric  and  cacodylic  acid,  besides  a  trace  of 
ar^eniou^  acid  (proceeding  from  admixed  basic  per  chloride  of  cacodyl) 
(BnuseD). 


Basic  PercUoride  of  Cacodyl 

BcNSEN.     Ann,  Fharm.  46,  30. 

Produced  by  the  action  of  gaseoufl  or  concentrated  a<iiieous  hydro- 
chloric acid  upon  cacodylic  acid. 

Preparation,  1.  By  collecting  the  shining  laniinre  which  separate  in 
the  preparation  of  percbloride  of  cacodyl.  — ^2.  By  evaporating  the 
solution  of  anhydrous  cacodylic  acid  in  highly  concentrated  hydrocbloric 
acid,  over  oil  ot  vitriol  and  lime  iu  vacuo  at  ordiuLiry  tempera  tares,  till  it 
aolidifies  to  a  pasty  mass  [Qudo  up  of  laminic;  pressing  this  nia-sa  iu  a 
beated  press  between  several  fulds  of  warm  and  well  dried  bibulous 
paper;  exposing  the  residue  sevenil  times  to  the  air  to  absorb  moisture; 
again  pressing  It  out;  and  lastly  drying  it  in  vacuo  over  oil  of  vitriol 
and  lime. 


FropertUM,  Large,  transparent,  colourless,  crystalline  lamin®,  which 
fuse  somewhat  below  100",  forming  a  colourless  liquid;  they  are  inodo- 
roos,  but  have  a  very  sour  taste. 


Calc.  according  to  Bunsen. 
12  C  ............     /2'0     „..     13-76 

3  As  „ 225*0     ....     43'O0 

21  H 24*0     „..       4-59 

3  CL, 106-2     ,..,     20*30 

12  O  „..„ 960     ,...     18  35 


CalCi  ■eextrdmg  to  Gm*  Bunien 

16  C. 96-0     .».     14-51     1:J'85 

4  Aa    3000     ....     45'34 

28  H 28*0     ....       4-24     4-61 

4  Ci 141*6     ..„     2r40     „ 2012 

12  0 96*0     ...     14-51 


523*2 


100-00 


6G1-G 


! 00-00 


According  to  Bnnsen,  the  Dompoand  *=  C^AsH*Cl^,2C^AsH*0'+ GHO;  accordiojf 
to  Gm.,  =  C^Aft^?C1^3C^AsHJ'0*,  According  to  the  Utter  formntfl,  the  equatiou  for 
the  formation  of  thi;  compound  ii: 

4CUsH'0*  +  -iHCl  =  C«As*H2^l^0^=  +  4110.  ' 

Basic  perchloricle  of  cacodyl  begins  to  decompose  even  below  its 
nieltiog  pointj  not  turning  brown,  but  giving'  off  a  f>ennanent  gas.  Hence 
a  certain  amount  of  decoiujioftition  takes  place  in  pas.sing  hydrochlorio 
acid  gas  over  cacodylic  acid  without  cooling.  If  a  solution  of  cacodylic 
acid  in  concentrated  liydrocliloric  acid  be  evaporated  to  a  syrup^  and 
gently  heated  (between  100°  and  109^  decomposition  tikes  place  more 
quickly),  gaseous  chloride  of  methyl  is  obtained,  which,  when  purilied 
by  passing  through  water,  pota^h-lcy,  and  hydrate  of  potash,  amounts  to 
25  cub.  centim.  for  1  grni.  of  cacodylic  acid;  also  an  oily  distillate,  con- 
sisting of  cacodylute  of  cacodylic  chloride,  with  bmall  quantities  of  water 
and  hydrochloric  acid;  and  a  residue  of  arsenious  acid,  generally  mi3LQ.4 


C*±^^KX,^  •  4HO  =:  40JUHFO*  -i-  4HaL] 
XLmr  ic  j-jsuAi  ctohtrx  k&L  cacBdil  sad  ^Wiiif  of  sine: 

pmx  ^  ^ai^  ofBifSwr,  1  At.  H  rfcigy  be  set  free  ms  gas;  wkeikr 
{v^jtnQOL  i£  CM  akss  fface  «r  hk,  Bmjcb  does  not  stete]. 


fborideofCMod^ 


Bt  -CTMfTTtr  tfe  HI  I  w  ail  «£  alkun  sad  aerevrie  diloride  witk 
cmeesszisai  ki^jrf'Birif  acid,  m  CDiomilcei  lioud  is  oi»laiiied,  ItaTiPf  ai 
iaauRVKT  |4ix^cs:  aad  <#asTe  odoar.  TUs  liqaid  is  proliablT  = 
OAsHT  *  lax.  at  h  auacks  $ias»  it  eoaM,  perlMpe,  onlj  be  x>btai]Md 
par*  Vj  jevcwrizx  h  ix  p^ftdzsm  Teasels.    It  k  iiuolable  in  water,  Ut 


Basic  Feiflaoride  of  CacodyL 

Br3ez5.    Ax%,  Fijn^  4^,  45. 

CvQC^ziiT^ie^l  hjdrofizonc  add  diseolTes  cacodylic  add  abundaatlj 
azhi  with  rrea:  eroJsiicn  of  b«U-  Tbc  solatioa  eraporated  in  the  w*te^ 
bath,  wberebj  the  excess  of  hvdroflooric  acid  is  driven  off,  leares  a 
liqnii  which  K.idiSe?  in  prisms  on  cooling.  These  cijetals  are  preand 
between  pap^r.  dried  in  vacuo  over  oil  of  vitriol  and  lime,  and  kept  in 
plat  In  nm  vessels. 

Long,  tnnspareot,  colourless  prisms,  or  hy  quick  cxystalliiatioOy 
flexible  needles.     Inodorous. 

C«lc.  according  to  Bnnsni.  Cjkk.  aeoording  to  Gm. 


12  C  ....... 

3.\s    ... 
91  H 

^     72-0     .. 

^  225-0     .. 

.     21*0     .. 

..     1506 
-     47  05 
4-39 
..     23-46 
..     1004 

8  C      .... 

....     480     . 

.     15-06     .... 
..    4703 
^      4-39     _ 
.    23-46     _ 
..     10  04 

....    14-J3 
4*42 

2  As    .... 
14  H 

1500     .. 

140     .. 

•  1  ■• 

6  F 

....  112-2     .. 

4  F 

4  O . 

....     74-8     .. 
...     320     .. 

....    tJ-W 

6  0 

.     4^-0     . 

478-2     ....  10000  318-8     ....  10000 

Ofainf   to    Banaen,  »  2C<AsH*P,  CAiHK>>  ^  3HO;    aoootdtas  to  Gik 
pr,C«AaU'0*.  ^ 
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The  compound  fuses  when  Leatetl,  gtviwg  off  byJrofliionc  acul,  and 
after  wards  prrjiluct«  having  the  oilonr  of  jilkjirainj  atid  finally  buruis  away 
with  a  dull  grey  arsenical  flame,  leaving  a  very  combustible  charcoal. 
It  attacks  glass,  deliquesces  in  the  air,  and  divsrdvea  readily  in  water, 
forming  a  liquid  wbich  strongly  reddens  litmus  (Buusen), 


Conjugated  Compound* 

Cyanide  of  Cacodyl.    c*NA6H''=C*ArH^C^NH. 

BaKSEN.     Ann.  Phann,  27,  23, 

Prep<Xraiion.  —  The  danger  of  poisoning  in  tbb  process  la  so  ^eat,  tKat  it  must 
be  |>erformcd  m  the  open  air ;  and  during  the  more  daHgeroua  manipulations,  the  air 
should  be  iohaJed  through  a  long^  glass  tube,  the  other  end  of  wbiirh  is  far  removed  from 
the  rising  vapour  of  cyanide  of  cacodyL . —  i,  Alkaxsin  is  distilled  with  concen- 
tratiul  hydrocyanic  acid,  and  the  cyanide  of  cacodyl  freed  from  ftdmixed 
alkarsin  by  crystallization*  The  purifiration  is  imperfect,  and  in  ccmeequence  of 
the  ready  ojtidabilitjr  of  the  alkarsin  and  the  fearfully  poiMJuous  nature  of  the  cynnide  of 
carodyl,  very  dangerous. — 2,  Better:  alkarsin  is  added  to  a  concentrated 
aqueous  eolution  of  mercuric  cyanide^ whereupon  mercury  is  precipitated, 
antl  part  of  the  alkarsin  passes  to  a  higlicr  state  of  oxidatiuu — ^aud  tho 
iniacture  distilled.  Water  then  paaees  over  without  a  trace  of  alkarsin  or 
hydrocyanic  acitl^  and  below  it  an  oi!y  mixture  of  cyan  id  o  of  caeodjl  and 
oxidized  alkar«in^  from  which,  on  coolings  tho  cyanide  of  cacodyl  crystal- 
lizes in  large  prisms.  The  water  and  the  liquid  portion  of  tbe  oil  are  then 
allowed  to  run  off;  the  crystals  pressed  betwet?n  paper,  fused,  and  freed 
from  water  by  distilling  them  to  one-half  in  the  apparatus  (p.  321)  filled 
with  dry  carbonic  acid.  As  the  quickly  crystallizing  distillate  thus 
obtaiucil  still  contains  traces  of  impurities,  tbe  tube  is  broken  close  to  tho 
bulb  which  serves  as  a  receiver;  the  contents  transferred  to  the  shorter 
arm  of  a  tube  bent  at  right  angles  and  filled  with  carbonic  acid  gas;  tho 
open  end  quickly  sealed;  the  shorter  arm  heated  in  water  to  50'  — GO^; 
tbe  fused  mass  left  to  solidify  till  two-thirda  of  ithave  crystallised;  tho 
last  third,  which  still  remains  liquid,  drained  ott"  iuto  the  longer  arm;  and 
this  melting  and  partial  solidification  of  tbe  two-thirds,  repeated  till  tho 
portion  which  runs  off  no  longer  exhibits  a  yellowish  colonr.  The  product 
which  then  remains  in  tho  shorter  arm  is  perfectly  pure  cyanide  of 
ca  CO  dyb 

Properties,  Crystallizes  on  cooling  after  fusion  in  largo  prisms  havhig 
an  adamantine  lustre;  still  more  beautifully  when  sublimed  at  ordinary 
temperatures  in  a  glass  tube  whoso  upper  part  is  cooled  hy  sprinkling 
with  water;  it  then  forma  slightly  oblique  prisms  having  their  two  actit© 
lateral  edges  slightly  truncated,  and  their  cn<ls  bevelled  with  two  faces, 
CjaDide  of  cacodyl  melts  at  33^,  forming  a  colourless,  ethereal,  strongly 
refracting  liquitl,  which  crystallizes  again  at  32  S**.  Boils  near  140'-',  and 
yields  a  vapour  whose  density  is  4  03.  It  is  intensely  poisonous,  moro 
so  indeed  than  any  other  cacodyl-compound,  A  few  grains  of  it  diffused 
through  the  air  of  a  room,  are  enfticient  to  excite  giddiness,  delirium,  Joss 
of  consciousness,  fainting  fits,  and  numbness  of  the  feet:  theso  attacks 
liowever  are  of  short  duration,  and  produce  no  permanent  injury,  pro- 
Tided  the  person  all\:cted  make  his  escape  in  time. 
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ETHYLENE:   AKSIDOGEN-NUCLKUS  0*ki^O. 


Bunsfin. 

36     „,,     2;'48     28  01 

14     ,„.     10*69     1105 

75     ....    57-25     56*43 

6     ,,„      4'&8     4'6l 


Vol. 

C-vapouf .M     6 

N.g«. 1 

Ai-Tipoor  .^.     ^ 
H-gM..., 6 


C«NAiH=  131     .,..  100  00     .......  100-10 


9  0S22 
4*5411 


3.  Willi 
e  of  tJM 
of  aS^H 


Decompositions,     1.  CjaiJide  of  cacodyl  wlicn  set  on  fire  bams  wUli 
a  red  blue  flame,  emitting  a  tljick  fumo  of  arseDious  acid.  —  2.  It  reduces 
the  mercury  from  mercurous   (but  iK»t  from  mercuric)  uitnito,  —  3.  Willi 
Ci»rro8ive  suliliiiiate,  it  immediatelj  forms  a  copious  precipitate 
ccmi pound  of  aJkarsiu  atid  mercuric  cljloride,  —  4.   From  nitrate  of  i 
it  throws  down  cyanide  of  eilTcr,     Its  solution  mixed  witli  ferrooai 
forms  with  potash)  a  precipitate,  which,  when  dissolved  io  the  j 
|^_         acids  (but  not  in  acetic  acid),  leaves  prtissian  blue. 

1^       Bun 

^H        a  he 


Comhifjations.     Cyanide  of  cacodyl  djaeolvea  fiparingly  in  Water,  very 
adily  in  Alcohol  and  Htlter, 


A  nidogtu-nucleus.    C*A  r'O. 

Erytharsin.    C*AsH*o»=C*Af»0,0». 

BiTNSEN*     Ann,  Pharm*  42,  4L 


Formntion, 
a  heated  tube. 


1.  By  passing  tbe  vapour  of  alkarain  or  <»codyl  tbrough 
In  the  case  of  aJkarain : 

3C*AiH«0  «  C<A*3HW  -I-  C^IV  +  2C«H<, 


[in  the  case  of  awjodyl,  ihe  required  oxygen  is  |K?rhap9  supplied  by  the 
air  of  the  tube],  —  2*  By  the  imperfect  combustiou  of  alkarsin  or  cacodyl, 
ill  which  case  however  the  product  is  always  contaDiinated  with  an 
irremovable  impurity,  i>«  well  as  with  metallic  arsenic,  —  3.  In  the  prepa- 
ration of  chloride  of  cacodyL^ — 4.  Cadet's  liquid  (p.  31.5)  once  distilled 
under  a  layer  of  water  has  also  been  observed  to  deposit  orytbrarsin. 

Frfparation.  When  strong  hydrochloric  acid  is  poured  upon  alkamni 
tbe  chloride  of  cacodyl  which  formy,  deposits  erythrarsin  in  brick-r^ 
fl:ikca,  whichj  after  tliu  chloride  of  cacodyl  has  been  distilled  olT,  remain 
in  tlio  rfjtoi-t  united  in  denser  masses,  and  must  be  purified  by  boiling  iix 
or  eight  times  with  absolute  alcohol  (which  may  he  done  without  exclud- 
ing the  air)  tilt  the  alcohol  no  longer  extracts  chlorinCi  and  then  dried  sa 
the  air.     By  this  process,  100  pts.  alkarsin  yield  ^  pt.  erytbrarain. 

PropeHiei.  Park  red,  with  steel  blue  iridescence,  and  yiddiuf  i 
brick-red  powder* 


Bunffii* 

4  C  .„ 

...      24     . 

.       SCO    , 

8-59 

3  A«..,* ,*.,♦.. 

....     225     . 

...    8065    . 

......   ai-5d 

(>  II  ,...^, 

6    . 

...       2-15    , 

,«...     im 

3  a  ....^..^ 

24     . 

...       a-00    . 

.......       7-78 

C*Af*UW  

....     279    . 

...  IOO0O    , 

„.,...  100*00 

MlSENMETHTLr 
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DecomposUioni.—l*  ErythraTsia  heated  in  tlie  air  Liirns  witL  a  ddll 
grey  arsenical  flftme  and  without  residoe.  —  2.  Expo.sed  to  the  air  in  the 
form  of  powder,  it  bIowIj  absorbs  oxygen,  and  in  a  fewr  weeks  becomes 
covered  with  a  white  powder  probably  consisting  of  araetiions  acid.  — 
3,  It  is  set  on  fire  by  fuming  nitric  actdj  and  dissolves  readily  and  wltb- 
ont  decom position  in  tlie  strong  non-faming  acid. 

Erythrarsia  is  insoluble  in  water,  potash-ley  (which  does  not  decom- 
pose it),  alcohol,  and  ether  (Bunsen), 


Appendix  to  C<tcodgL 

1  Arsentrimethyl  (C?h»)U8  and  Arseninethylium  {C^H3)*A8. 

A.  Cahours  &  A.  RrcnE.     CompL  rend.  3D,  541, 

Wben  iodide  of  methyl  is  dropped  by  small  portions  at  a  time  into  a 
small  ilaisk  filled  with  carbonic  acid  and  contaiuing  pulveris&eJ  areenide  of 
sodium,  a  considerable  degree  of  beat  is  developed;  and  if  the  additions  of 
iodide  of  methyl  bo  repeated  till  no  further  rise  of  temperature  is  pro* 
diiced,  and  the  mixture  be  then  distilled  in  a  current  of  curbonic  acid,  four 
proiUicta  are  obtain ed»  viz.  unaltered  iodiile  of  methyl,  a  white  cryetalliee 
body,  and  a  heavy  liquid  composed  of  two  distinct  coinpounda,  one  of 
which  boils  at  120',  the  other  between  165^  and  170^.  The  forincr  is 
Artenirimtthyl;  the  latter,  Arsenhimeihi/l  or  Cacodt/l.  The  quantity  of 
ibese  liquids  ohtaiued  is  but  fimall,  eveo  when  the  matter  operated  upoa 
am o ants  io  100  grammeSp 

lodidt  of  Arsmmfthi/Uum.  — This  is  the  crystallized  body  just  mcn- 

ioned,  which  is  in  fact  the  chief  product  of  the  reaction.     It  may  also  be 

ibtained  by  tlie  action   of  iodide  of  methyl   upon  cacody!.     On  mixing 

"  ese  two  liquids  in  a  tube,  a  violent  action  takes  places,  and  ayellowisU 

bite  mass  of  crystals  of  iodide  of  arsenniethylium  is  obtained,  impreg- 

>ted  with  an  oily  matter  of  the  same  colour,  consisting  of  iodide  of 

[yl: 

2C-IPI  +  2Cni«As  =  (C^H«)*A»,1  +  C^H«Ai,L 

The  crystals  freed  from  the  oil  by  drai  uing  and  pressure  between  bibulous 
paper,  and  then  disi^olved  iu  iodide  of  methyl  mixed  with  alcohol,  separate 
from  the  solution  in  the  form  of  beautiful  colourless  tables  having  a  high 
lustre, 

Ciihours  &  Kiche. 

8C 49  ....  18-39     18*53     ....     18^17 

12  H. 12  ....       4'60     4*59     _       4*04 

Ai , 75  .,..  28-74 

I I2e  .„.  48-27 

(C^HYAbI    261     .,.  lOO'OO 

a  w«t  obtained  by  the  tcticrti  of  iodide  of  methyl  oa  tnettide  oriodinnij  h  by  that 
of  iodide  of  methyl  on  caoodyl. 

Iodide  of  arsenmetbyliuni  boiled  with  recently  precipitated  oxide  of 
iilver,  yields  a  strongly  alkaline  liquid  which,  when  evaporated  in  vacuo, 
yields  very  deliquescent  crystalline  laminas  consisting  of  the  hydrated 
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oxide  of  anenmdhplium;  and  its  solution  mixed  with  Bulpliate  or  uitrata 
of     silver,    yields    indide    of    silver    and   sufpkate    of  arsenmetlivlmro, ) 
(C*H^)*AsO,SO',  or  the  nilrate,  (C^n^)*AsO,NO\     These   salts  aro  ver 
6t>Juble,  higldy  delicjuescciitj  and  separate  from  their  solntiona  by  ovapo 
ration  in  vaeiio,  in  tho  form  of  beiiutiful  crystals. 

Iodide  of  ArstnnulhyUmn  with  Tcriodkle  of  A  rsenic.     (C*H^)*AsI,  Asl\ 
•^Whcn  iodide  of  methyl   is  Iie*ited   to  200^  in   contact  with  metallic 
arsenic,   tlie  latter  disappears,  and  a  lari;e  riuantjty  of  orange-rod  tabular  I 
crystals  are  obtained,  inoisteaoil  witU  a  brownish  liquid. 

Dried  heiween  papar.  Cahoors  \  Ricfae. 

8  C 48     ....       e-rrt     6*65 

12  H 12     ...       109 I'M 

2  A* 150    ....     21-13 

4  1    ., .,     500     ....     70-42 

(C=H»)UsI,AsP 710    ....  10000 

The  crystals  are  decomposed  by  distillation,  yielding  an  oil  which  hai 
a  penetrating  odanr  and  excites  tears.  This  oil  is  a  mixture  of  several 
substances,  the  least  volatile  of  which  boils  at  170^,  baa  the  composition 
of  iodide  of  cacodyi  and  yields  eacodyl  when  distilled  with  anialj^am  of 
zinc;  the  more  volatile  portion,  the  analyses  of  which  were  not  sufficiently 
concordant  to  fix  its  composition  satisfactorily,  deposited  long,  white,  very 
beautiful  needles,  isomeric  wnth  iodide  of  eacodyl. 

Bromide  of  ArsenmetJiJ/ltum.  —  Bromide  of  methyl  acts  energetically  on 
cacodyU  yielding^  bromide  of  arseumcthylinm  in  beautiful,  very  deliquc* 
scent  crystals,  and  lit|uid  bromide  of  eacodyl  (Cahours  k  Riche). 


T  Arsenmethylethylium.    (C^H*)^(C*H')«Aa. 

Cahours  &  Riche.     ContpL  Bend.  30,  544. 

This  radical,  like  the  precediu|r,  has  not  been  obtained  in  iho  free 
state,  hut  thosiilpliide,  iodide^  bromide,  and  chloride,  are  formed,  to^jcthor 
with  the  corresponding  compounds  of  eacodyl,  by  the  actioa  of  enlphidfi 
iodide,  &c.  of  ethyl  on  cacodjd:  f,  ^* 

2C^H*I  +  2C^H«A9  ^  (C-H^)\C^H*)U«,I  +  C*H«A»L 

Tho  fff/drated  Oxide  ia  formed  by  treating  a  solution  of  the  iodide 
with  oxide  of  silver;  a  strondy  alkaline  liquid  is  then  obtained,  which, 
when  evaporated,  deposits  tlie  oxido  in  very  deliquescent  crystalliDo 
scales. 

Sulphitfe,  —  Sidpbide  of  ethyl  acU  very  slowly  on  caccwlyl,  and  only 
when  heated,  forming  crystalline  sulphide  of  arsenmotbylethyliuni  and  a 
yellowish  oil,  consisting  of  sulphide  of  eacodyl. 

The  Stdphate  an<l  Aiirale  are  obtained  in  the  form  of  very  deliqueeoent 
crystals,  hy  treating  tho  solation  of  tho  iodide  with  sulphate  or  nitntt*  ol 

silver. 

lodidf.  (C'ny(C*H»)*AsL  — When  iodide  of  ethyl  i«  mixed  wjlli 
eacodyl,  no  apparent  change  takea  place  at  fimt;  but  the  mixiiire  wl 
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w1i€<ii  left  to  jUelf,  gratlually  deposits  magnificent  crjatals  of  iodide  of 
arsonnietliyleLbjlium,  aud  like  wise  yields  an  oil  cunsistiiig  of  iodide  of 
eacodyl. 

Bromide,  —  Bromide  of  etlijl  acta  u|>oii  cacodjl  in  a  eimilar  manner, 
but  somewliat  more  slowly. 

CMoHdi,  —  Hydrocldoric  ether  mixes  readily  willi  tncodyl.  The 
mixture  enclosed  in  a  sealed  tube,  doea  not  exliibit  auy  reaction  at  ordi- 
nary tempt*rat tires,  even  after  several  days;  but  on  beating  the  tube  to 
180  *>r  200 ;  an  oil  s«xm  separates  and  falla  to  tbe  bottom  of  tbc  tube, 
continually  increaisiTig  in  tjuantity,  an^l  eontainin^^  a  number  of  lon;,^ 
colourlosi  ncetllea.  If  it  be  tben  distilled,  and  only  tlie  firet  portion 
collected,  tbe  remaining  portion  yields,  on  coolings  a  large  quantity  of 
these  crystals,  wbielj  are  xqty  deliquescent^  and  congist  of  cbloride  of 
fflrsenuielliylotliyliuni,     Tbe  oil  consists  of  chloride  of  eacodyl. 

Mermv}^  cmttpouncL  —  Corrosive  sublimate  forms  with  chloride  of 
arsenmethylethyHum,  a  comjmund  which  crystalliaes  in  small  white 
needles  having  the  lustre  of  satin* 

Gold  co7ftp<^un(L  —  Torcbbiride  of  gold  forms  with  cbloride  of  ar^en- 
mctbyk'tbjlium,  a  compouad  wliicb  cry^itallizes  in  small  golden-yellow 
need  lea. 

Piiilinnm  componntJ.  — A  solntion  of  hiebluride  of  platinum  poured 
into  an  atjneoas  isohition  of  chloride  of  aracnmcthylctbylium,  forms  a 
yellow  precipitate  J  wliicb  dissolves  in  a  boiling  mixture  of  equal  parts  of 
water  and  alcohol^  and  is  de|H>sit6d  on  cooling  in  beautiful  orange-red 
needles. 
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f  Ferrocyanide  of  EthyL    (C*H*)*FeC/=c*N*FeAe*. 

H.  L.  Buff.     Ann  Ph^irm,  91,  253. 

When  hydrochloric  acid  gas  is  passed  into  an  alcoholic  solution  of 
Lydroferrocyanic  acid^  aa  long  aa  absorption  takes  place,  the  liquid  being 
ininiersed  in  a  frigoriGc  mixture  to  prevent  too  great  rise  of  temperature, 
a  solution  is  obtained,  wliicb  on  cooling,  deposits  a  large  quantity  of 
colourless  crystals  of  a  compound  of  ferrocyanide  and  chlurldc  of  etbyl; 
and  on  dissolving  these  crystals  in  a  small  quantity  of  alcohol,  and  adding 
etiier,  ferrocyanide  nf  ethyl  la  precipitated  in  white  pearly  scales,  whicb, 
after  being  pressed  between  paper  and  then  dried  very  carefully  over 
Jiiiie,  contain  G  At.  water.  Wbeii  left  for  a  considerable  time  over  lime, 
they  part  with  all  tlicir  water,  aud  are  converted  into  tbo  anhydrous 
compound* 


u  c 

10  H 

A 

84     . 

10     . 

.,     51*22 
..       6*10 
...     25"6l 
...     1707     ... 

Buff. 

3  N  

Fe    ... 

........     42     . 

28     . 

..*     18-22 

fC*H*)'Fe 

CyK.. 

lU     . 

...  100^00 

TOL.  IX-  2  A 
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14  C  „.. 

CryitiUiiied. 
84     „ 

„    38-53     .... 
.       7-34     .... 
..     19*27 
«     12-84    .... 
..     2202 

....     40-71 

16  H  .... 
3  N  .... 

16     .. 

42     .. 

.,„       6*33 

Fe 

6  0  .... 

.........     28     . 

48     ., 

....     1312 

(€^H^)2FeCj*  +  6Aq    218 


IQOOO 


Tlie  differences  between  the  analytical  and  calcukied  rf  iiiltA  jitijc  from  tKe  grett  | 
f  roncopsa  of  the  comptmnd  to  decornpositioo. 

Cldorof^rroctfanide  of  Mihyl.  —  This  is  tlio  componnd  firpt  obtained  bj 
ifiassing  lijdroclilorlc  acid  ga^s  into  an  alcoTiolie  solution  of  lijdroferrocyaniC 
^mcid*  The  crvstala  must  be  dried  between  pMper,  and  then  placed  over  | 
lime  to  free  them  from  adheriDg  water  and  hydrochloric  acid.  —  When 
ox  poised  to  t!iO  air,  they  qiiicklj  decompose  and  turn  Muo,  from  forma- 
tifm  of  protocjanide  of  iron.  They  likewise  decompose  when  placed  orer 
lime;  great  care  nuist  therefore  be  taken  to  retnovo  theiii  from  the  lttu<l 
exactly  at  the  time  when  they  become  perfectly  dry.  When  left  for  a  j 
longer  time,  they  give  np  all  their  water  of  crystallization,  amounting  to  j 


Ank^drou9> 


Eufr« 


18  C « 1080 

15  H 150 

3N 42-0 

Fe 28-0 

CK. 35"4 

....    47-28 
....       0-57 
....     18-39 
....     12  •26     .... 
....     15-50 

...     12*26 

(C^H»)^FeCy>  +  C^H«Cl    228-4 

CiyslalUzed, 

18  C „...*»*. «... 108^0 

21  H  .„_,:. „.      210 

3N 42-0 

....  lOO'Ofl 

....    38*25     .... 
....      7*42    „.. 
....     14-88 
„..      ^'91     „„ 

....     12^64     .... 
....     17-00     .... 

»..    37-30 
....       7-20 

9*69 

CI ;...,......      33-4 

C  O 48-0 

....     12-M 

(C*H*)2PeCy*  +  CnPCl  +  GAcj    282'4 


lOO-OO 


This  compound  mixed    with  ammonia  yields  Bonsen's   obloroforro*] 
cyanide  of  ammonium,  (NH*)='>^eCy»  +  NHH:I.  {VU,  451}  Buff.  ^ 


Ffrridcyanide  of  Ethyl  ?     Hydrochloric  add  gaf  potted  iuto  a  tmihtre  of  i 
and  ftrritleyanide  of  p<jta**ttim,  i«  absorbed  with  great  eirohitinti  of  liwit*  and  If  I 
niiltuirc  be  well  euoled  durinjB^  the  pa9SJ9(^  of  tbc  gas,  tlie  filtrrcd  «alulicm  yl«idt«  ' 
^tiite  cold,  a  large  qitxntitj  of  a  erystjiUlne,  very  unstobk  compound  iiontainitig  i 

fand    probably  ooualiting  of  ferridejoDide  of  ethyl  united  with   chloride  of  eCbff] 
Buff). 
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H  Thiacetic  Acid.    C*H*,SH)«=^^'^'js«. 

Kekul^.    Proceedings  of  the  Royal  Society ^  7,  38;  Ann.  Pharm.  90, 
311. 

Sulphuretted  Acetic  Acidf  Thiacettaure, 

Formed  by  the  action  of  tersalpbide  or  peutasulphide  of  phosphorus* 
on  glacial  acetic  acid: 

3C^H<0<  +  2PS8  =  3C*H<S«0«  +  2P0», 
and 

bC^WO*  +  2PS«  =  5C^H^S«02  +  2P0*. 

Also  in  small  quantity,  and  by  secondary  action,  on  distillating  acetate 
of  soda  with  pentachloride  of  phosphorus. 

■  -Colourless  liauid  soluble  in  water.  Boils  at  about  93°.  Has  a* 
peculiar  odour,  like  that  of  sulphuretted  hydrogen  and  acetic  acid 
together. 

KekoM. 

4C 24    ....    31-58 

4  H •  4     ....      5-26 

2S 32    ....    42-11     41-3 

2  0 16    ....     2105 

^'h'^'}^ '^       •  ^^^'^^ 

Kekal^,  adopting  Gerliardt's  atomic  weights  (VII,  17).  writes  the  formula  of  the 

Thii^^tic  acid  is  decomposed  with  explosion  by  strong  nitric  acid. 
Pentachloride  of  phosphorus  acts  powerfully  on  it,  forming  chlorosul- 
phide  of  phosphorus,  chloride  of  othyl  (C*H*0',  CI),  and  hydrochloric 
acid: 

^h'^}^*  +  PCU  -  PS^CP  +  C^H'QS.a  +  HCl. 

The  acid  dissolves  potassium,  and  likewise  zinc  when  heated,  with 
OTolntioD  of  hydrogen. 

Lead^iolti.  —  Thiacetic  acid  forms  with  lead  a  salt  which  is  bul 
gpariDgly  soluble  in  water,  so  that  the  acid  precipitates  a  solution  of 
aoetate  of  lead.  The  salt  may  be  rccrystallized  from  hot  water  or  alcohol, 
and  then  forms  needles  having  a  silky  lustre,  and  when  recently  pre- 
pared, perfectly  colourless.  It  decomposes  quickly,  both  in  the  dry  state 
ftnd  in  aolntion,  forming  sulphide  of  lead.  Strong  nitric  acid  oxidizes 
it  rapidly,  forming  sulphate  of  lead  and  a  liquid  containing  a  large 
quantity  of  sulphuric  acid. 

*  The  salphides  of  phoophonis  are  easily  ohtaiued  by  fusing  sulphur  with  amorphous 
phoiphoms  in  an  atmosphere  of  carbonic  acid.  A  violent  action  takes  place,  but  no 
explodon  (Kekul^). 

2  A  2 
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Kek\i\L 

4C.„. ., 24     _     13-41 

3H 3     ....       Iii7 

Pb 104     ,...     58' 10     58-8 

2S 32     ....     17-88 

2  O 16     ....       8-94 

Anki/droujf  Thiaeetic  Acid,  StdpMde  of  OUiyl,  TkiaceMe  of  (Myl, 
C*IPSO'  =  C*HwI^^"  Formed  by  the  actioa  of  peutasulpbUe  of  pltO0< 
pborus  on  anhydrous  acetic  acid: 

&C^H30»  +  PS'  =  PCH  +  5C*H'SO'; 

Tbe  substances  scnrcelj  act  upon  eaeb  otber  in  tbc  cold;  bnt  on  appljlng 
a  gentle  bcat^  a  brisk  reaction  takes  place;  and  on  distilling  the  prodact, 
anhydrous  thiacetic  acid  h  obtained  in  the  form  uf  a  cobmrleas  liquid, 
boiling  at  about  121^,  and  liaviug  an  odour  liko  that  of  the  hjdmtod 
acid.  It  eiuks  in  water  without  decomposing,  then  gradually  dis^olre^, 
and  is  resolved  into  thiacetic  and  acetie  acid: 

The  same  compotind  inigLt  perhaps  be  obtained  by  treiiting  lhiac«tat«  of  \e^ 
Mwide  of  oihjlj  ut  all  cvcnU,  chloride  of  othyl  acts  upon  Ibis  salt,  forniirig  cblori 
lead  (Kekule). 

T/tiaceiaU  ofEtk^l,  or  Thiacetic  Ethtr  ^^[! 5*^' }s'.— Produced  by  the 
very  violent  action  of  pentachloride  of  phosphorus  on  acetic  ether: 

6C^«hY}0'  +   2PS'  =  2P0»  *  S«i;,«^r}s=. 

Lighter  than  waterj  and   insoluble  in  that  Ihjuid.  ^ — Smel la  like  acetic  ! 
ether,  but  with  a  very  strong  taint  of  eulphurctted  hydrogen.     Boilfl  il 
80^  C.  rKekuIe). 

lu  all  these  instances,  the  action  of  tersulphide  and  pento^ulphide  of  I 
phosphorus  produces  sulphuretted  organic  compounds  by  substituting  ] 
Jiulphur  for  oxygen.  Tho  same  compoundd  may  also  be  fnruicd  by 
renkcing  the  hydrogen  in  oue  or  two  atoms  of  sulphurette^l  bydnjgea  * 
(HS),  or  the  metal  in  one  or  two  atoms  of  sulphide  of  potassium  (KS),  I 
or  in  sulphide  of  hydrogen  and  pota.<sium  (KIIS)  [or  one  or  two  atoms  all 
h)Mlro(r<"ii  or  roeuil  in  WS,  K^S.  t\r.]  by  organic  radica-Is.  Mercaptan  and  the  J 
sulphidctt  of  the  alcohol -radicals  havo  in  fact  long  been  obUuned  in  tbif  | 
way  (vid,  VIII,  340)  (Kekule),  ^ 
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f  Methyluramine.    C*N'H^ 

Dessaiones.     Compt.  rend.  BS,  839. 

Formation  mid  Freparaiion.  By  heating  an  aqncous  solution  df 
creatine  or  creatinine  with  mercuric  oxide:  Carbonic  acid  is  then  evolved 
without  a  trace  of  ammonia;  the  oxide  of  mercury  is  partly  reduced;  and 
oxalate  of  methyl-uramine  is  obtained  in  crystals: 

2CN'H»0<  +  lOO  «  2C<N»H7.C*H208  +  4C0»  +  2H0. 


Creatine.  Oxalate  of  Methyl- 

uramine. 

2C8N»H702  +  lOO  +  2H0  =  2CWH7,C^HW  +  4C0«. 

Creatinine. 

If  the  quantity  of  oxide  of  mercury  be  too  small,  the  crystals  of  oxalate 
of  methyluramine  are  mixed  with  crystals  of  creatine;  but  when  a 
sufficient  quantity  of  mercuric  oxide  is  used,  the  oxalate  of  methyluramine 
IS  obtained  in  large  quantity  and  quite  free  from  creatine.  To  separate  it 
completely,  the  solution  must  bo  repeatedly  treated  with  alcohol  and 
evaporated. 

Methyluramine  is  obtained  in  the  free  state  by  heating  the  oxalate 
with  a  slight  excess  of  pure  milk  of  lime,  and  evaporating  the  filtrate  ia 
vacuo. 

Properties,  White  solid  body  having  a  crystalline  surface,  due  per* 
baps  to  absorption  of  carbonic  acid.  Very  deliquescent.  Its  taste  is 
caustic  and  ammoniacal.  Heated  on  platinum-foil,  it  volatilizes  com- 
pletely, exhaling  a  strong  odour  of  burnt  creatine: 


4  C  

Calculation, 
24 

32-88 

7  H 

7 

9-59 

3  N 

42 

57-53 

ON»H7    

73 

10000 

Containi  the  elements  of  urea  and  of  methylamine,  minut  2  At.  water  (Desuugnes): 
C^NMF  +  2H0  =  C»N2H<08  +  C«H»N. 

May  alio  be  regarded  as  formed  from  2  At.  ammonia,  by  the  replacement  of  2  At.  H 
by  1  At.  cyanogen  and  1  At.  methyl  respectively : 

rcN 

TUs  view  of  its  constitution  connects  it  with  the  cyanic  amides  (p.  293)  (Gerhardt, 
TrtAt%  de  Chimie  organique,  3,  941). 

Methyluramine  heated  with  baryta-water  is  decomposed,  giving  off 
lunmonia  together  with  an  odour  of  sea-water.  It  el  iminates  amnion  ia  from 
ammoniacal  salts  at  ordinary  temperatures.  Forms  with  the  chloride  of 
barium  and  calcium,  copious  precipitates,  which  are  soluble  in  a  large 
quantity  of  water,  and  in  dilute  acetic  acid.  With  sulpliato  of  alumina 
ftnd  aesqnicUoride  of  iron,  it  forms  precipitates  which  redissolve  in  an 


S5SS  {£  -na  iR-^uam^    3:  jemcases  tke  aahm  of  laftd,  copper,  aid 
sutfiruc,  BiiL  i:r-z&.  jBir-  vnt  *s^L-T  4dcaed  bj'  dccoopoeing  the  «nHf 

imi  till*   -ii     <i  lyamtr'n^r  :mi*— M-"~i^ 

J^~  -^^tasi,uttz  -r  jTsijf'vrBmijkt.  —  A  coBeentfsied  flolotioii  of 
X7^>axtii3rrf  It  nff^zLj^azxaLJxH  n'lf^i  vitk  a  cooeentnted  solutioo  of 
m^iiidTiit^  if  iiacunn.  j'tiias  ilif  sLi  ia  iW  form  of  splendid  onos^ 
ruinir^L  ^xiimiiuhCR.  iriii^n.  -viisL  7ec2»:iT-«d  mod  recijsUJliied  bj  cool- 
jzi;  iiTiffi  -Uai:  'nii  iioi  if  &£  igbbo.  inmszed  in  panllel  gronps.  Tke 
aic  ▼oiSL  skizzui-L  imus  kl  i«ai<x;  :£  ciaetliTinmuie. 


*  : i*'>  —  ?-«•  8-77 

*  Z ff-J  —  l-s7 3-03 

«>■ «^f  —  15-W  14-85 

:  :i l«-2  -  »•« 38-71 

?t ^  fM  ^-  »-4* 35-19 

Z^VB'-S'ILJaC?  -    iTi  2    -  1»D0 100-55 

.Vi^jE^.  yqMJicim>  7.  ur.  lASSned  prums  airmoged  u  ptrallel 
ZTiOK  •  fTj  wixTuf  :2  jr&se?.  k»  A  dangrfiiiMe  taste,  and  Uses  red- 
brQif-i   .1IXL?   ft.ri.'rlj.     ii-»:^i  cc  p^sinam-foil,  ic  exhales  the  nmt 

:•  : rt   ...   s^vjo  —  30-90     .   3o-9!? 

If  H :*     -       6:7 6-93     ....       7-27 

iN      -     f*     --    :^5  59 35-05     _     35-43 

j  :    .  .     -'^      -     irU    27.12     ....     26-32 

!•:'>  i£'  OE^:*    i^i     -  -   l«-00         ...  100*00     ....   100*00 

»  '-V^-    _  Hi    _     53-dS 

*C-^-u  --         ^       S*}  i5-i>9 

4H.>    «  lJ-23    13-25     ....     13-34 

iV-N  H"  :'r:<^-4A;  1:2     ...  I'WOO 


•^  Tritasic  Phosphite  of  EthyL   3C*HH),P0*. 

K-  Kailtv^n.     C\m,  S.w  V'*-  ^-  *,  216;  abetr.  Pw.  Boy.  Soc,  7, 131. 
/•i-^7w.!r»>'<.     P5  the  aoiion  of  alcohol  or  ethjlato  of  soda  on  te^ 

.tJlO.Oll'O    ^  PC?  -  3HCI  ♦  3C*H*0,P0> (1) 

^^  3vN*0,C«HW  ♦  PCH  *  3Kta  +  3C<HK),P0» (2). 
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PrepmxUion,  1,  With  alcoliol.  —  Absolute  alcoliol  m  introduced 
into  a  retort  which  id  connected  with  an  apparatus  for  upward  distilla^ 
tioD,  and  surrounded  bj  a  freezing  mixture;  and  an  e<|ual  weight  of 
tercMoride  of  phospharus  added  drop  hj  drop.  [According  to  the  above 
equadon,  3  At,  alcohol  are  required  to  1  At.  PCP;  now  3  At.  alcohol  =  3  *  4ti  =  138  j 
«tid  1  At.  PCP  =  32  +  3  .  33-4  =  1:J8*2].  The  whole  id  then  gently  heated 
for  a  while,  the  ^^apour  being  allowed  to  run  back  into  the  retort.  It  is 
now  diatiUcd,  and  the  portion  which  passes  over  between  HO"*  and  196'^, 
eollected  and  redi^stilled,  that  portion  being  preserved  ^vhich  boils  between 
188  and  Ifll  ,  The  quantity  of  phosphite  of  ethyl  obtained  by  this  process  was 
not  larife,  and  there  waa  left  in  the  retort  a  qviantity  of  pbosphoroua  acid  and  other 
products,  which  on  further  hfutinj^,  evfdved  ihflamirinhle  pliosphuretted  hydrogen*  — 
2.  By  \lm^g  ethylate  of  soda,  a  much  larger  product  is  obtained*  The 
ethylate  of  soda  is  prepared  by  iietiog  upon  perreetly  absolute  alcohol 
with  sodium  in  a  retortj  and  evaporatiu;;^  to  dryness  at  about  12Q^;  the 
capacity  of  tbo  retort  should  bo  about  three  times  that  of  the  ethylate  of 
soda  produced.  The  retort  is  then  connected  with  an  appamtua  for 
upward  distillation,  and  a  funnel  which  admits  of  being  closely  corked, 
adapted  to  the  tubuluro.  (See  the  Memoir  for  a  figure  of  tlie  appanitus).  For 
every  09  pts.  (3  At.)  of  sodium  used,  138  pts.  (1  At.)  of  terchloride  of 
phosjjhorus  is  weighed  out,  mixed  with  five  times  its  bulk  of  pure  ether 
(to  moderate  tbo  action,  which  would  otherwise  be  so  violent  as  to  set 
fire  to  the  etbylate  of  soda),  and  the  mixture  introduced  into  the  retort 
by  tbe  funnel^  a  few  drops  at  a  time,  the  retort  during  tho  whole  of  tbo 
process  being  heated  up  to  the  boiling  point  of  ether  by  a  water-bath. 
After  all  the  terchloride  of  phosphorus  baa  been  added,  the  heat  is  con- 
tinued till  the  evolved  vapour  no  longer  reddens  blue  litinus-jjaper.  The 
ether  is  tbeu  distilled  oif  by  a  water- bath;  tbo  retort  trunj?ferred  to  au 
oil -bath;  and  the  oil  gradually  heated  to  200",  at  which  point  it  must 
be  steadily  maintained  till  the  distillation  is  tormiuatcd.  When  the 
operation  is  carefully  conducted,  tbe  quantity  of  phospbito  of  etbyl 
obtained  is  nearly  equal  to  that  which  is  required  by  equation  (2)  —  The 
cntde  product  is  rectified  in  a  current  of  hydrogen,  as  it  oxidises  if  dis- 
tilled in  air,  and  the  portion  which  comes  over  at  188°,  is  collected  and 
redistilled.  —  Towards  the  end  of  e.ich  r&dbtillfttion»  when  only  a  very  minute 
quantity  of  the  substance  is  lefl  iu  the  retort,  a  frothing  occurs  ;  the  thermometer  falls  i 
phoaphnretted  hydrogen  is  given  off  j  and  if  the  retort  he  opened  at  this  time,  the  gai 
inflames  spootancousljf  with  a  violent  eiplosioti* 

Properties.  Neutral,  somewhat  oily  liquid,  having  a  peculiarly  offen- 
Bive  odour.  Sp-  gr.  I  075  at  60^  F.  Boils  at  19 T  in  air,  and  at  188 '  in 
hydrogen.  Vapour-density,  in  one  experiment,  =  5"800;  in  another, 
^  5*877.  [These  vapour^deuteitiea  were  taken  in  a  globe  filled'^with  hydrogen,  to 
prevent  the  vapour  from  oiidizing  at  the  high  lemperature  to  vrhich  it  Is  necessarily 
ciposed.  (See  CAm.  Sac,  Qu.  J.  6.  205) J,  —  Burns  with  a  bluish  flame. 
Soluble  in  water,  alcohol,  and  ether. 
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IHO.    IW  nfTfajgfy  of  oriiQB  and  aeem  of  bjdrosci  aiii 

1.  i^:,OS^?J>Ly-  —  CAcuaed  by  tlw  action  of  S  At  baryii  <a 
1  Ax  xrnaiaf  mwvai^r  cf  cckirl : 

3C*e*e>?^:>J  •  •  BaO^O,  «  2B«0,C«HK>.P0»  +  2C«HK)». 

Ot  rfa-Lj  b-a:intr  i^  ixjxx:^^  akoM  it  giren  off,  and  the  new  nit  is 

i>-wtf  jf  IK?'.  Rultoii. 
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\rb*i  *r  £!?«»  c/  l^ma  h  n?ed,  a  whke  salt  is  thrown  down  « 
K%--rr  w^li^  ^5^s&»  :o  W  HO.f  BaO,PO*  (Railton). 


^  Tribasic  Fonniate  of  EthyL    3C*H*0,C=H0'. 

G-  Kay.     Clm,  Sx.  Qm.  J.  7,  224;  aUtr.  Proc.  Roy,  Soc.  7,  135. 

r.  Tn  7i{^m.     Bj   the  action  of  3   At.   ethjlate   of  soda   on  1  At. 
cb\»rofvnn : 

3  C*HH>.NtO.  +  C^TP  =.  3Xaa  +  3C*H»0,C?H0». 

Prrparition.  1.  SiMiium  is  dissolveil  in  absolatc  alcohol  in  a  tclc- 
d  retort,  and  the  excess  of  alcohol  distilled  off  as  much  as  |>o$«iblc  10 
oil-bath.  Pure  clilorxiform  is  then  adde<l  g^raduallj  to  the  drj  mi^ 
0  proportion  of  1  AU  to  3  At.  of  the  eodiani  need.     A  violent' acli^>& 
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place  at  first,  rentlerin^  it  necessary  to  cool  the  retort;  wlicn 
tins  is  over,  the  li<^in<l  is  ilistilJcd  od'  from  tlie  cliloritle  of  sodium,  and 
eubjecte*!  to  fra.ctional  distilltition,  whereby  it  U  ultiiuatcly  resolved  into 
three  portions,  the  first  of  which  is  small  ami  passes  over  between  50^ 
and  76"^,  but  chiefly  between  50^  and  6*0°;  the  second,  whicli  is  the  most 
abundant^  and  conaietij  of  nearly  pure  alcohol,  betwccti  78^  and  7^^]  and 
the  last  portion,  anioontinii^  to  one-sixth  of  the  whole  lif^juid,  anil  con- 
erst  in  tr  mainly  of  the  tri basic  formic  ether,  at  Hj^'  to  14*1*  —  The  lawer 
porlit>Ti  of  tlis  first  distillate  (50"^  to  76'')  liati  Llie  odour  of  ccimmon  etiier ;  part  of  it 
treated  with  sodium,  aucl  then  mixed  with  water,  became  shghtty  turbid,  but  ihd  not 
yield  nny  oily  struium  ;  h  rontuinied  formic  ncid  aud  chlorine.  —  2.  Sodium  IS  dlS- 
Bolvetl  in  alcohol  to  satnration;  chloroform  added,  caro  being  taken  to 
keep  the  ii4uitl  alkaline,  and  to  onsnrc  the  *lecompo.«;itioii  of  the  cbloro- 
ft  inn;  then  more  sodium  introduced;  and  the  process  repeated  several 
times  till  the  liquid  becomes  bulky*  Tho  liquid  h  then  distilled  otf; 
ngnin  treated  with  eodinm  and  chloroform  as  before,  and  separated  from 
the  prec'pitate;  the  same  operations  repeated  till  about  2  ounces  of 
sodium  have  been  used;  and  tho  resultinir  Hqnid  subjected  to  fractional 
distillation;  it  then  divides  itself  into  three  portions  having  the  same 
ljoiliu<j  points  as  those  obtained  in  (1),  —  3.  As  tlio  preparation  of  otliy- 
la  to  of  t>oda  or  potash  by  tbo  direct  action  of  ^oilium  or  prdassitim  on 
alccdjol  is  somewhat  costly,  it  r«  better  to  obtain  it  by  acting  npon  alcohtd 
with  a  mixture  of  potasli  or  soda  and  lime.  Twelve  ounces  of  solid 
hydrate  of  potash,  and  18  oz.  of  powdered  quicklime  are  added  to  rather 
more  than  3  pints  of  absolute  alcohol,  and  the  lie] aid  distilled  upwards 
(cohobated)  for  five  or  six  hours,  Cbloroform  is  then  added  gratlually, 
in  tho  proportion  of  1  At.  to  3  At,  of  tho  potash  Uiied,  the  cohobatioa 
being  continued  for  two  or  tliree  hours;  after  wliich  tho  liquid  is  distilled 
off  by  tbe  heat  of  an  oil-b^itb,  and  submitted  to  a  series  of  fractional 
distillations.  It  then  divides  itself  into  three  portions  as  before,  the 
highest  distillate,  which  is  the  tribitaic  formic  etiier,  and  is  equal  in  bulk 
to  about  one  sixth  of  the  chloroform  used,  passing  over  at  144*5^  to  145^» 
As  in  the  former  processes,  the  lowest  distillate  had  an  odour  of  ether. 

Ptopert  les,  T  rati  spar  en  t ,  col  o  n  rl  ess  1 1  quid ,  ha  v  i  n  g  a  pecnl  iar  ar  om  a  tic 
odour.  Sp.  gr.0'8f)(i4.  When  purified  by  repeated  rectification,  it  ImiU 
at  146^.  Vapour-density  =  5*217.  Burns  readily  with  a  blue  flame 
aud  a  little  smoke.     Slightly  soiublo  in  water. 
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May  be  rt^gardcd  as  chloroform  in  which  the  3  At.  chlorine  are  replaced  by  3  At. 
peroxide  of  ethyl,  C*H^CP. 

Decompositiom,  The  compound  geatly  heated  with  very  strong  oil 
of  vitriol  (monohyd rated  sulphuric  acid),  then  cooled,  and  sh>wly  added 
to  about  its  own  bulk  of  ice-coM  water,  in  which  a  sufiicicnt  quantity  of 
baryta  is  suspended  to  neutralize  the  acid  cmployCil,  yields  sulphovinate 
uf  baryta,  formiate  of  baryta,  and  alcohol : 

3C*lt'O,C-U03  +  2(H0,SO>)  +  2110  =  CMP0;H0,2S0'  +  CT1=0^  -f  2C*H«0'. 
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2.  Dry  h^drocliloric  acid  gas  is  absorbed  in  considerable  qotntiij  bj 
tribasio  formic  ether,  and  appears  to  conyert  it  into  common  formic  etiier 
OH'O^CHO^.  When  1  At  of  the  gas  was  passed  into  17  grms.  of  the  coDpooad, 
the  gas  was  wholly  absorbed,  a  considerable  amoant  of  heat  being  eToWed  and  the  Uqoii 
assuming  a  brownish  cobor.  When  distilled  fractionally,  it  yielded  three  distillitch  t!x 
iirst  (about  {)  passing  over  between  20''  and  50";  the  second  (about  ^).  between  50'  asi 
C8^  and  the  third  (one-halQ  between  68"*  and  100<*.  The  quantities  obtaiaedvere 
bowerer  too  small  to  allow  of  more  definite  boiling  points  being  obtained.  —  2  At.  dry 
b3rdrochloric  acid  passed  into  29*6  grms.  of  the  liquid  were  nearly  all  absorbed,  hi 
towards  the  end  of  the  process  a  portion  passed  through.  The  liquid,  which  famed  nl 
was  strongly  add,  was  cohobated  for  some  time  to  expel  some  of  the  free  hydrocyock 
«cid  and  then  distilled  fractionally.  About  ^  passed  over  between  50"  and  60*^;  \  betveea 
60"  and  70*;  i  between  70  and  80;  and  the  remainder  (about  {)  between  80^  and  8e'. 
The  lowest  distillate  treated  with  about  an  equal  bulk  of  water,  floated  on  the  saHke, 
and  teemed  to  be  little  if  at  all  dissolved.  The  free  acid  was  neutralized  with  cirbo&att 
of  soda,  and  the  liquid  pipetted  from  the  water,  cohobated  for  some  time  over  fiaed 
chkindeof  cakium,  and  then  distilled  off.  The  resulting  distillate  boiled  at  556^;  and 
had  the  odo«r  of  fbnnic  ether.  It  was  found  to  contain  43-85  p.c.  C,  and  8*65  H,  tad 
Its  Tapov-dcnsity  was  2*439,  whence  it  was  probably  formic  ether  mixed  with  i  loifl 
quaatitT  of  water  ^comp.  VIII,  483). —The  distillate  obtained  between  GO" and  TO* 
yicldedasimflar product.— 3.  Tribasic  fonnio  ether  treated  with  pait<^' 
*c\4or:\U  ly'  pMo^oruSy  yields  a  heavy  liquid  having  the  odour  of  chloro- 
forok  —  4.  With  potash  it  yields  a  small  quantity  of  formic  acid  (Kiy). 

iCl 
An  axtesrpt  was  made  to  fonn   the  intermediate   compounds  ^HJ^a^  - 

♦AeO.C^HOO*.  aad  C«H|^^  =  C«HK),C»HCFO    by    adding   dry  and   powdafd 

c^tU:v  of  «>ia  Terr  graduaUy  to  a  large  excess  of  chloroform;  but  the  liquid,  vha 
t^foruvc  free:::  l^  f rwii  itate  and  di^iUed,  reaolred  itself  entirely  into  dilorofbrD, 
ajcv^^.  ssi  sibm:  fonuc  ether  (Kay).  \ 
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COMPOUNDS  CONTAINING  6  At.  CARBON. 

ACRENE   SERIES. 


A.     Primaby  Sbrie8. 

Primary  NucUua.    Acrene.    C*H*. 
Kryle  (Gmelin) ;  Acrhte  (Laurent). 

Oxide  of  AUyl.   CWOsCH^jHO. 

Wbbthbim  (1844).    Ann.  Pharm.  51, 309;  —  55,  297. 

AUyloxyd^  Oxyde  tTAliyle  IKryUUher^  Lanahyle], 

Sources,  Occurs  in  small  quantity  in  oil  of  garlic,  so  that  on  mixing 
a  very  concentrated  alcoholic  solution  of  oil  of  garlic  with  a  very  small 
quantity  of  nitrate  of  siWer,  also  in  the  state  of  highly  concentrated 
alcoholic  solution,  a  compound  of  oxide  of  silver  and  oxide  of  allyl  is 
precipitated,  without  any  formation  of  sulphide  of  silver. 

Formation.  1.  By  the  action  of  oil  of  garlic,  C*H*S,  on  nitrate  of 
silver,  sulphide  of  silver  is  precipitated,  and  a  crystalline  compound  of 
oxide  of  allyl  and  nitrate  of  silver  is  formed  (p.  364).  — •  2.  By  heating 
oil  of  mustard  with  fixed  alkalis  (vid.  OU  of  Mustard). 

Preparation.  1.  When  the  crystalline  compound  of  oxide  of  allyl 
with  oxide  of  silver  is  dissolved  in  aqueous  ammonia,  oily  drops  of 
oxide  of  allyl  rise  to  the  surface,  and  may  he  removed!  with  the 
pipette  and  rectified.  —  2.  Oil  of  mustard  is  mixed  with  soda-lime  in  one 
arm  of  a  knee-shaped  and  sealed  gkss  tuhe,  and  heated  for  some  time  in 
the  oil-hath  to  120%  first  for  12  hours  in  such  a  direction  that  the  oil  of 
mustard  which  volatilizes  may  fiow  back,  and  afterwards  in  such  a 
manner  that  the  empty  arm  may  incline  somewhat  downwards,  and  the 
oxide  of  allyl  which  has  been  formed  may  distil  into  it. 

Properties.     Transparent,  colourless  oil,  having  a  peculiar  odour. 
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acuene:  primahy  nucleus  c*h*. 


i^uUo  «lifrerci}t  from  tliat  of  oil  of  garlic.     The  preparations  (1)  and  (2) I 
rcifcuiblc  uao  another  exactly, 

Cttlculation,  according  to  Werthdm. 
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Tlio  Oil  obtaitied  by  (2)  yields  by  analysis  40  to  5*1  pts.  liydrogt?ii j 
to  3tS  pts*  carbon  (Wcrtlioim). 

Decomposition,     Oxi<le  of  allyl  oxidizes  very  quickly  wHea  exposeJ 
to  the  air. 

titrate  of  Silver  and  Alhfl.  —  A  drop  of  oxide  nf  allyl  covered  witli  J 
alcoholic  nitrate  of  eilver,  immediately  becomes  filled  with  crystals  of  I 
thia  compound.  —  When  rectified  oil  of  garlic  is  mixed  with  an  cxeesi  rfl 
strong  alcoholic  solution  of  nitrate  of  silver,  and  loft  in  a  dark  place^  [ 
nitric  acid  is  Sft  free,  and  a  mixtarc  of  sulphide  of  silver  and  nitrate  ol  j 
silver  and  allyl  gradually  deposited: 

CnPS  +  2(AgO,NO^)  -  C«H^O,AgO,NO*  -f  AgS  +  NO». 

Aft«r  24  hours,  the  liquid  is  rapidly  heated  to  the  boiling-point,  filtered 
hot  from  the  sulphide  of  silver,  and  tbeu  loft  to  cool,  whereupon  it  depodti 
white,  higlily  lujstrons  prisms  united  in  groups,  which,  after  heing  washed 
ivilh  aleoliol,  then  with  a  email  quantity  of  water,  and  pressed,  form  % 
w!iite,  shining  crvstalline  powder.  The  crystals  blacken  pretty  qaickly 
when  exposed  to  li^dit  or  healed  to  100"^,  but  without  further  peroeptibis 
decom|)of!iition.  When  raiseii  to  a  higher  temperature,  they  bum  qaicklj 
away  with  slight  detonation,  and  leavo  metallic  stiver.  They  are  quicki/ 
decomposed  by  fuuiing  nitric  acid.  Hydrochloric  acid  sepamtes  all  tbd 
silver  in  the  form  of  chloride,  a  peculiar  odour  being  at  the  same  tine 
evolved.  Sulphuretted  hydrogen  precipitates  sulphide  of  silver  from  tlis 
solution  of  tlie  crystals*  Tbey  dissolve  freely  in  aqueous  ammonia,  iiul 
form  a  liquifl  containiug  argeutonitrate  of  ammonia  and  having  a  few 
drops  of  oxide  of  allyl  floating  on  it.  —  The  crystals  dissolve  rcadilr  in 
water,  slowly  in  cohl  alcohol  and  ether,  but  much  more  freely  in  tkosa 
liquids  at  higher  temperaturcir. 
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Tlic  cryitjtb  a  were  pn-parfd  with  oil  of  garlic;  i,  from  oxide  ol  tUjI 


ACROL. 


365 


AcroL    C*HSO^ 

f.Sf\  Arch.  15,  129. 

Ann.  Fhanfi,  47,  114. 

i  Acrytox^dh^drai  [Kfylaldidf  Nekryle]~ 

BucLuer  {Mag,  Pharm,  4,  285),  by  8uljectin|p  hog's  lard  to 
^  lioD»  and  partially  rectifying  tlio  distiUato  over  lime,  oLtaincd 
Row,  very  volatile^  neutral  distillate,  whicli  liad  a  pungent  odour, 
^iii  iLciiis,  and  abundantly  in  akoliol.  A  mouse  ininiersed  for  one 
.ir  iniprci^^'nated  w  ith  tlie  vapour,  and  thf^ji  t'llvGn  out,  died  in 
lutes.  This  distillate  was  undoubtedly  rich  in  acrul. —  Brandea 
eatedly  rectified  with  a  cooled  receiver  tlie  cm py re nmatie  oil 
[ly  dry  distillation  of  cocoa-fat  and  other  glyceriJes,  collet^ting 
eharp^sineliing  portion  whicli  lirst  pa?:^etl  over;  removed  the 
acid  and  the  water  by  placing  tlio  product  in  contact  with 
Mf^  of  lime,  and  afterwards  with  chloride  of  calcium;  and  finally 
I  by  repeated  fmctianal  distillation,  a  thin,  transparent,  colon rletsa 
i«  li  evaporated  in  the  air,  had  a  speeitic  gravity  of  0781,  and  an 
^Mv  sharp  odour,  like  th;vt  of  conccnti'ated  mustard- water.  Ho 
regarded  it  iw  a  new  compound,  Acnd,  contiiminatcil  huwever 
npyreumatic  oih  This  impure  arrol  exhibited  the  ftdl owing  pro- 
After  being  kept  for  somo  years  in  a  stoppered  bottle,  it  lost 
'  all  its  odour,  and  then  exhibited  tlie  character  of  eupione.  It  was 
ri|[y  resinized  liy  oil  of  vitriol.  It  was  insoluble  in  water,  but 
i  diaken  up  with  thit  liquid,  lost  nearly  all  its  sharp  odour,  the 
'  r  itt  the  Fame  time  becoming  sli«^litly  acid,  hut  when  snWqucntly 
iih?d  with  the  water,  on  whicli  it  floated,  it  rcet>v*ered  its  odour, 
n  the  oit  v^liich  hii^l  been  deodorized  l>y  agitation  with  water,  was 
tiled  with  s**da,  the  first  portions  which  distilled  over  ha«l  a  rather 
.  p  odour,  but  the  rest  had  none;  and  the  residue,  when  again  distilb;d 
.  r  euperaaturution  with  phosphoric  acid,  yielded  an  oil  which  had  no 
I  agent  odour,  Aqneoua  ammonia  or  potash  deprived  the  impure  acroL 
it«  odour,  but  did  tiot  dissolve  it.  It  dis^solved  in  ether  and  in  strong 
'.coho1<»  but  not  in  spirit  of  75  per  cent.  —  It  cdte  abac  her,  in  184.'],  first 
iiccee»led  in  preparing  pure  acrolj  and  investigating  its  properties  with 
iceuracy, 

Fonnatioth  By  the  dry  distillation  of  glycerine  and  nearly  all 
glyceriilea  (VII,  227);  al.Hu  by  distilling  glycerine  with  anhydrous 
phosphoric  acid,  bisulphatc  of  potash,  or  sulplmric  acid. 

preparation,     Acrol  cannot  be  obtained  in  the  pure  state  by  the  dry 
ution  of  glycerides,  because  it  c^itiuot  he  completely  separated  from 
jipyreumatic  oils   which  are  formed  at  the  same  time,  and  some  of 
•bfeh  nave  nearly  the  same  boiling-point.     Neither  is  the  dry  distilla- 
te of  jylycerine  itself  adapted  to  the  purpose,  since  the  greater  part  of 
jlycerino  passes  over  undecorapoaed,  and  the  residue  frotha  over.— 
fbest  mode  of  prepamtion   is  to  distil   glycerine   with  au   excess  of 
irons  phosphoric  acid  or  bisulphatc  of  pota«h. — When  phosphoric 
cd^  tho  distillate  confii^ts  eutlrely  of  acrol^  but  the  viscid  reaidiia 
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is  very  apt  to  froth  orer;  wlien  bisulplmto  of  potash  is  employed,  the  \ 
distillate  is  contaminated  with  Rcrylic  acid>  sulphurotis  acid,  and  other  i 
products.     The  vapours  are  passed  through  a  condensing  tube  snrrounded 
Tvith  cold  water,   into  a  well-cooled  tubulated  receiver,    to   the  tubulua  " 
of  which  is  adapted  a  long  tube^  to  convey  the  un condensed  ra pours  into- 
an  empty  bladder,   or  ioto  the  chimney,  or  out  of  the  window,  so  th&tj 
they  may  not  luirt  the  eyes  of  the  operator.  —  The  entire  di«tillatc,  con- J 
eietin^  of  a  lowtr  watery  layer  (an  aqueous  solution  of  acroU  aad  perimp*] 
ali?o  of  acrylic  nml  pulpburtJUP  acids)  and  an  upper  oilystratam  (a mixture 
of  iicrol  and  an  oil  which  smells  like  acrylic  resin)  is  digested  with  oxido 
of  lead  till  the  acid  reaction  <lisa(*pears;  the  acrol,  together  with  a  araall 
fjnantity  of  water,  distilled  off  in    the  water-bath;  the  distillute  left  m 
>  eon  tact  with  perfectly  neutral  chloride  of  calcium,  and  sepaxiited  there- 
from by  redistillation  on  the  water-bath.  — As  acrol  oxidizes  very  rapidly 
in  the  air,  all  tijese  opemtions,  from  the  c digestion  with  oxide  of  Ic&d  to 
the  final  distillation,  muist  be  performed  in  a  connected  apparatus  pre- 
Tionely  filled  with  dry  carbonic  arid  ga^.     To  protect  the  eyes  also,  tho 
last  receiver,  which  is  otlierwise  clo&edj  must  he  connected  with  a  chluridq 
of  calcium   tube,  and  this   connected  air-tight   with  a   blatlder  fall  of 
carbonic  acid;  at  the  beginning  of  the  opci-ation,  the  apparatus  is  filled 
witli  the  gas  by  compressing  this  bladder,  and  during  tho  distillattOD, 
part  of  the  gas  again  goes  into  it»     Without  these  precautions,  the  acrol 
would  acqnire  an  acid  reaction,  and  its  vapour  mixing  with  the  air  would 
attack  the  eyes  terribly.    The  qnantity  of  acrol  obtained  varies  according 
to  the  beat  applied   in  distilling  the  glycerine  with  pboephoric  acid  or 
bisnlphate  of  potash^  but  is  always  small  (liedtenhacher)* 


Properiies.     Transparent,  colourless  oil,  which  refracts  light  stroDgly, 

ajid  is  lighter  than  water,     Boih^  at  about  52"^,  and  yields  a  vapoar  whoso 

I  density  is  1'897.    The  vapour,  when  diluted  with  a  very  large  quantity  of 

iftirjliasa  Bomewhat  ethereal   and  not  altogether  unpleasant  udour;  not 

■  even  a  few  drops  of  acrol  evaporating  in   a  room,   are  enough  to  bring* 

wIlDle  company  to  tears,  causing  also   violent  burning  an<i  roildening  of 

llweyes,  ond  a  feeling  of  lassitude^  whicb^   if  the  quantity  of  {t<.n>t  is 

Ifiomewbat   larger^   may   increase   to  fainting,    but  produces   no    further 

Ifcad  consequences.     If,  however,  the  exposure  to  the  vapour    he  often 

brepeatod,  every  fresh  exposure  produces  inllammatlon  of  tho  eyes,  which 

ets  for  several  days,     Acrol  has  a  burning  tas^le.     In  the  purcftato  or 

in  aqueous  eolutioiij  it  does  not  redden  litmus  paper,  so  long  as  no  acrylic 

acid  U  foimcd  from  it  by  tho  action  of  the  air  (Redtenbacher). 

RedU>nbiichi:r.  VoU       Duality. 

6  C 36     ,„,     C4'29     ..„     04-58  C-vnpoiir „.,  e     ....     t*4$0 

4  11     4     ...,       714     ..«       7'm  H-gft!i  .....»,...„...  4     ,...     0"2nt 

2  0    16     .„.     28-5;     ....     2804  0-ga« , I     _.     M<MW 

C*H*,0» 56    ....  lOO^CO    ....  iOO-00  Acrul.Tapotir ....     2     ^,.    3<««& 

I     ^..    l-Mll 

The  analysis  by  Redtcnbaclier  giTcn  in  the  table,  yieldod  ibe  gr 
nn.intity  of  carbon;  in  four  other  analyses,  the  amount  of  carbon  i^ 
rn»m  61 'DS  to  03  57.  —  Tho  mdieal -theory  supposes  acrol    to  contati 
by[>olhctical    radica!    Acr^l  =  C^IP,  which,    wilh    1    O,  forme  tho  hypo- 
thitical   Omide  of  Aayl  ^  C^H^O;  and  tlm  with   110  fansa  acrol  ur 


ACROL* 

Mydtaied  Oxide  of  Aerial  =  C«H"0  +  HO.  —  Mesitic  aldehyde  (p.  2«5)  b 
isomeric  with  acrol. 


I>ecomp<ysiiions.  \,  Acrol  remains  hnt  a  short  time  iiTialtered,  even  in 
close  vessels,  soon  becoming  turhid  and  then  soHdifjiiig  in  the  form  of 
disacryJj  partly  Hocciileut,  partly  compact  (or  in  rare  cases,  aa  disacryl- 
reein).  Solidification  often  takes  place  in  a  few  minutes  after  the  purifi- 
cation of  the  acrolj  even  when  it  is  enclosed  in  a  scaled  tube;  like  wise 
under  water,  which  then  takes  np  acryJic^  formic,  and  a  large  qnantity 
of  acetic  acid.  If  the  scaled  tube  be  opened  after  several  weeks  only, 
the  8(didified  mafls  contained  in  it  aiUi  emits  the  odour  of  acrol,  and 
reddens  li trans  not  immediately,  bnt  after  a  short  time.  According  to 
Redteubaclier*s  view,  the  acrol  is  hereby  resolved  into  disacryl  and  a 
hydrocarbon  which  remains  mixed  with  it,  but  in  presence  of  air  and 
water,  produces  the  three  acids: 

2C«iF03  =-  0HVO*  +  C3H. 

Diisocryl, 

[Bisiieryl  is  perhaps  a  compoand  polymeric  with  acrol,  corresponding  to 
the  polymeric  compounds  of  aldehyde  (VIII,  281),  and  its  formation  is 
independent  of  the  produelion  of  acid  which  takea  place  at  the  same  time 
under  water], 

2.  Acrol  passed  through  a  red-hot  tube  yields  carbaretted  hydrogen 
gas,  water,  and  charcoal^  which  is  deposited  on  the  sides  of  the  vesseh --* 
3,  It  is  easily  set  on  fire,  and  Imrna  with  a  hriglit  white  flame.  —  4.  When 
oxpo9e«l  to  the  air  at  ordinary  temperatares,  it  is  converted,  partly  as  in 
(1)  into  disacryl,  partly,  by  rapid  absorption  of  oxygen^  into  acrylic  acid. 
The  aqueous  solution  likewise  quickly  takes  fire  on  exposure  to  the  air, 
A  drop  of  acrol  placed  upon  litmus  paper,  sol idilies  in  the  form  of  a  white 
|iowder,  rounfl  which  the  paper  exhibits  a  red  colour.  In  some  instances, 
no  diaacryl  is  formed  hut  only  a  red  spot,  — -  5.  With  chlorine  or  bromine, 
acrol  forms  hydrochloric  or  hydrobromic  acid  and  a  hca,%'y  volatile  oil, 
from  which  it  is  difficult  to  expel  the  last  tntccs  of  the  hydrogen-acid, 

6,  Acrol  dissolves  in  nitric  acid,  with  copious  evolution  of  nitric 
oxide,  amounting  almost  to  explosion,  ami  forms  acrylic  acid. — 7,  By 
cold  oil  of  vitriol,  it  is  immediately  blackened  and  carbonized,  with  evolu- 
tion of  sulphurous  acid.  —  8,  From  oxide  of  silver  it  retluces  the  metal, 
with  evolution  of  heat  which  rises  to  the  boiling  point,  and  formation  of 
aicrylate  of  silver: 

CnVO'  +  3AgQ  =  C'lPAgO*  +  2Ag  +  HO. 

"With  nitrate  of  silver,  acrol  forms  a  white,  curdy  precipitate,  which  when 
left  for  some  time  under  the  liquid,  or  collected  on  a  filter  and  witshed,  is 
completely  rednccd  to  metallic  silver,  the  odour  of  acrylic  and  acetic  acid 
being  likewise  evolved.  This  precipitate  is  perhaps  a  compound  of  oxide 
of  silver  with  acn/hus  acid,  a  substance  not  otlicrwiso  known:  that  is  to 
aaiy  =1  AgO,C*H.^O'#  [According;  to  tho  nucleus-lheory,  tliis  fornitila  is  acarrelf 
•dmifrfihlr.]  W^hen  a  few  drops  of  ammonia  are  a^ldetl  to  the  mixture  of 
nrrol  and  nitrate  of  silver,  and  the  liquid  boiled,  the  silver  is  likewise 
reduced,  bnt  not  in  the  form  of  a  mirror.  — Acrol  may  bo  distilled  with- 
ont  alteration  over  peroxide  of  lead.  —  9,  Aqueous  fixed  alkalis  act 
strongly  u|>on  acrol,  converting  its  sharp  odour  into  an  odour  like  that  of 
eitinamou,  and  producing  two  or  throo  dilSerent  acrylic  rosins. 


368  ACHENE:  PRIMAllY  NttCLEL'S  CD*, 

Combinations,      Acrol  dUsulves  iu  about  40  pU.  of  water  at  15'J 
iinpai  tiug  its  laate  an  J  odour:  the  solution  qnickly  lurujB  acid  oti  expoeur 
to  the  air, 

WLeu  an  etliercal  solution  of  acrol  is  brou;;lit  in  contact  with  amtuo^l 
niacal  gas   or  a(^iieuua  Amm<yniat  tbc  odour  of  tbe  Hcrol  gradually  diJ^pJ 
pcarsj  and  a  wlute,  amorplioug,  inodorous,  and  indifferent  body  separattr 
out. 

Ether  is  tbe  best  solvent  of  acrol  (Redtcnbaclier), 


Appends  to  Aa-oh 

Disaciyl. 

RKDTENBAcnEn.     Ann.  Fhartn.  47,  141. 

Fbrmaiion  (p,  3G/). 

Prejxif'ation.  —  1,  Acrol  is  placed  under  water  till  it  has  d« 
[n'bite,  curdy  flakes,  wbieb  um.st  tben  be  wasbed  witb  wator«  —  2.  Tli«1 
tiiost  vtdatile  products  of  a  distilled  glyccndo  are  iunnerscd  in  water,  till  J 
tbo  water  becoinea  acid  and  dis.icryl  la  forujcd;  tbo  disacryl  15  tben  freed  | 
from  tbe  admixed  enipyreumatic  oils,  by  washing  on  a  filter  mtkl 
alcoboL 

Properties,     Fine,    loosely   colierent,    aniorplioua  powder; 
iuoilorons,  and  becouiiug  strongly  electric  by  frietioo. 

CnleuliitioD,  according  to  RedtcuLacher.        Kedtenbacber. 

IOC « ..,     60     ...     60-61  6M6 

7  H  7    ....      707 7-43 

4  O 32        .     32*32  ........    31*41 


C'ni7o* yg   ....  loo-oo ioo*oa 

[Perliaps  polymeric  with  aero!,  therefore  possibly  =  C'^H^O'',] 

Dimci*yl  dissolves  slowly  in  meltiug  hydrato  of  potasli;  acids  added 
to  tbe  utjueoua  solution  of  tbe  resultinfj  niaas  throw  down  wliitiijh  Hakee. 

Disaeryl  is  insoluble  in  water,  acids,  alkalis,  sulphide  of  carbon^  auJ 
oils  both  fixed  and  %^olatile  (Kedtenbacher). 


Acryl-Besins. 

Acrid  treated  with  an  aqueous  fixed  alkali,  is  converted  into  a  r\ 
iMlKi  part  of  ubieh  remains  dissolved  in  tbe  alkali,  insteaii  of  pun? 
fiCfol,  tbc  most  robitile  product  obtained  by  the  di4*tillation  of  a  glyccnJiP 
iT>ay  be  Wbii^X.  Hydnile  of  lime  turns  this  liquid  brown,  and  bccoraei 
6ur rounded  with  a  brown,  dendritic,  resinous  mass,  part  of  whtcli  i* 
soluble  in  a  mixture  of  ether  and  ulcohol,  tbe  rest  insoluble. 

a.  The  resin  insoluble  in  a  mixture  of  ether  and  alcohol,  when  fiW 
by  distillation  from  tbe  solvent  and  wasbml  with  water  and  hvdrocldofk 
acid,  forms  a  light  yellow  powder,  having  an  odotir  of  cinnaiao'n. 

L  Tbc  portion  insoluble  iu  ether  and  alcohol,  when  mixed  and  coflh 


:rtuc  agi 
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bined  wltli  lime,  and  treatctl,  first  with  coW,  then  witli  Iiot  water,  yiela 
an   aqueous  solution  of  a  compouiitl  of  resin  and  litue,  from  wliich  hydro- 
ebloric  acid  tiirows  down   yellow  flocks  of  a  resiu  6,  a. -^  TLo  portion 
insoluble  in  hot  water,  when  purified  by  liydrochluric  acid  and  water,  yields 
the  resin,,  6,  ft. 

All  theae  three  resins  are  very  difficult  to  dry  on  the  water- bath;  they 
become  strongly  electrical  by  frictiou  ( Rcdtenbacher,  Antu  £harm* 
47,  146). 


c 59*oa 

H 6-69 

O ,     34-28 

lOO-OO 


Hedtenbacher. 
*,  a.  *,  p. 

5915     ...     C004 
7^00     ....       7  17 
33-85     ....     32-49 


lOO^OO 


10000 


Disacryl-resin. 


^^for  some  tfme,  probably  because  tlio  mass  after  solidification  had  been 
loo  quickly  thrown  on  the  filter  and  washed. 

White  powder,  fusing  at  100^^  and  solidifying  when  cold,  in  the  form 
of  a  pale  yellow,  ti  an  spa  rent,  hrillle  nuiss.  SeparateB  from  the  alcoludic 
0olutio(i  by  evaporation,  in  shining',  brittle,  amorphous  scales.  In  the 
state  of  alcoholic  solution,  it  reddens  litmus. 

Insoluble  in  water,  but  soluble  in  aqueous  alkalis,  from  which  it  is 
precipitated  by  acida,  with  i?epa ration  of  a  milky  liquid^  and  separates 
in  coherent  masses  when  beiiteth  -^  Iti  alcoholic  sohilion  precipitates  the 
*akfi  of  lead,  copper,  and  other  heavy  metals,  —  It  dissolves  in  ether  and 
ill  alcohol.  The  latter  solution  forms  with  water  a  milky  liquid,  from 
i%hich  the  resin  separates  in  the  aggregated  state  on  heating  the  mixture 
(Red  ten  bach  er,  Ann,  Phai^m.  47,  144). 

Calculation,  according  to  Redtenbacher.         Ecdtenbacher. 

20  C 120     ....     66-30 66-58 

13  H.....„.»„..„. 13    ...       7-l«  **„....       7*39 

6  0.,...„ ^ „.       48     ....     26-52 2603 


181     ....  100-00 


100-00 


Acrylic  Acid,    C*I1^0*. 
Rkdtbnbaoikr.    Ann,  I^harm.  47,  125, 

AeryhiUtre,  Acide  acrylique,  —  BiscOTCrcd  by  Redteubofher  in  1843» 

Formation,  By  the  action  of  air^  nitric  acid,  or  oxide  of  silver,  oil 
dry  or  aqueous  acrol  (p.  367). 

Preparation,  a.  Of  the  Stht^r-mH,  A  glyceride  is  subjected  to  Ar^ 
dislillationj  the  more  volntilc  products  collected  in  a  cooled  Woulfea 
apparatus;  the  cmpyreumatic  oils  which  condense  therein,  rectified;  only 
the  portion  which  passes  over  up  to  60^^,  collected;  and  impure  a^rol  obtained 
from  it  by  rectification  over  chloride  of  calcium.  This  impure  acrol  is 
poured  through  an  S-tuhe  into  a  flask  contaiojog  oxide  of  silver,  aad 
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^  I  fl&muli  iii  cork  smotker  loog  tube  wbicli  pa^^es  Ofwli 

mmI  Miibo  fcipl  moC  00  that  tbe  acroUvspotir^,  rismg  from  tkt  1h|i 
to  boil,  maj  oondenso  and    flow  back.     Wb«a 
iifttii  Im  ilooil  till  tbe  odoitf  of  acrol  ia  no  longer  pttreeptibl^  wki 
m  mwtral  days,  small  Quantities  of  water  are  rej#»t«ilj 
I  Iks  iaek,  aa'd  the  liquid  repeatedly  distilled,  till  na  mm 
i  oil  (ookkUrleaB  and  amellin^  Like  eupione)  paai&es  orcr.  Ihc 

lift 


4 


m  tbe  imsk  ia  tbcn  boiled  up  with  a  larger  quaatitv  of  water; 
Iterod  bot  &WB  tb«  vednoad  silver;  the  crystaJJiiatJoa  of  tiie  & 


lale  •€  aim 
nnwitidly  boiled  wrtb 


lale  •€  alver  tJedcd  by  ooofing  ib  the  dark ;  and  the  residue  in  the  fiitl 
tbe  iBOlber-liqiior  of  the  crrstAla  obtained  it  iith 


■^ 


tbe  iltiate  continaee  to  yloltl  crystals  on  eodtn$. 
nitimalely  remaining,  still  jk'  [i  exfp9dU% 

re,  a  f«v  wbite,  pearly,  cry^tiii  </«.  boi  do6i  Ml 

«ayitmla<M  efraporation,  bec&nae  it  is  cbcn  deeompoaei 
of  alver  ami  erolntion  of  aerylio  and  acetic  acid*  TW 
ofooylalt  of  cQrer  obtaiBod  bjr  repeated  cooling,  form  oialifloirrT- 
lim,  of  Ibo  OM  of  nuts,  wbicb,  if  covered  with  a  £nc  puw^tler «( 
Arm,  «ft]r  b«  oooily  freed  horn  it  by  levigutioo.  Aa  Uk«t  ftill 
aoprpMUpntiio  oil%  aad  eaimot  be  purified  by  recrvBtaUiuM^ 
tbrjr  ^voald  be  tketebr  m  greai  pari  deooToposod,  with  fodeete 
of  mi'tmt  iMir  mmik  bo  dtoolTed  in  water;  tbe  ftilrer  precipitited  \r 
— lolwwttod  bTdrogOBj  Ibo  iltxato  aeolnUiaed  with  carbonate  of  ¥>k^ 
mm  ovmMnM  to  diyMi;  tbo  ooda^oall  distilled  with  sulphuric  m< 
Ibo  &tillalo  of  oetyiic  add  gatorated  witb  oadde  of  ailTer  at  a  boiiin^  bw^ 
mat  BftiUii  biJlM^  «mI  tbo  ilAnle  oooiod :  tbo  pom  cil  ver-nil  k  tki 

^  ilr  JW  .4nJl— Sdpbicretied  hydr^i^a  ^  pw' 

Mlt  ooolaiMd  ia  a  bolb  Mown  in  the  middle  of  tdk 

Ifritb  ieo  ai  is«l»bot  oAorwardi  beaU^  m>  that  the  ae4«i| 

Ao  mak  m  tbta  liood  froa  anlpburotted  bydrv^  1^ 

he  POfftiOB  wbkh  fin!  lowti  onror  oootaiiM  moto  waUr  ibi 


bo  not  cooled,  so  eroltttion  of  beat  labi 

» ilicbl  exploMiie^  alieoded  witb  poftiid  dieMi> 

t  iwf— tinw  of  water     Tbia  deootopoortioQ  ii  ail 

by  oviowdi^g  tbe  bolb  witb  ioe,  wbeoco  lb 


^^. 


,_,^ ,  — limd,  wbieli  dtoos  ooi  , 

fo  IWV  offMiitty  witb  greater  fiMdtiiy  tbaa 

nrorfoOMIfaeod.      [niidociMlafra*Wvt^  tbtboO 
vIM.  C"«V  ihoeli  Wv«  a  ygber  baSBh^  potot  tbio  < 
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Decompositmu,  1.  Acrylic  acid  is  conyerted  bj  nitric  acid  and  otlier 
powerful  oxidizing  agent?,  into  acetic  acid,  formic  acid,  and  tlie  oxidalion- 
products  of  tbctic  two  acids: 

C*HW  +  2H0  +  20  =  C*H*0^  +  C-WOK 

Dilute  snlpLuric  and  hydrocliloric  acid  do  not  decompose  it.  —  2  Wbea 
treated  for  some  time  i\  itli  aqueous  fixed  alkalis  [in  excess],  at  forms 
acetates. 

Coffihinationi,    The  acid  mixes  with  Water  in  all  proportions, 

Tlie  Acrylaies  exhibit  reactions  similar  to  those  of  the  acetates  and 
forroiates.  They  all  dissolve  readily  in  water,  excepting  tho  £<ilver-salt 
which  dissolves  with  difficulty, 

ActylaU  of  Soda.  Tho  acid  nentralized  with  carbonate  of  soda, 
yields  on  eraporation,  small  transparent  prisms,  which  etlioresco  on 
exposure  to  the  air,  give  off  32'5  p.c.  water  at  tho  temperntare  of  the 
water-bath,  and  swell  up  when  more  strongly  heated.  They  dissolve 
readily  ia  water. 

At  100°.  Kedtenb, 

NftO 31-2  ....     33^2  ....     32-96 

C*B»0»    ..,  63^0  ....     66*88 


NaO...     31-2 
C*HKP    63-0 
5  HO  .,.,     45-0 


lledtenb. 
2241 
45-27 
32-32  ....  32-5 


C*H*NaQ<      94*2  ....  lOO-OO 


+  5Aq..  I3i*'2 


100-00 


Aerylaie  of  Baryta,  —  The  saturated  solution  of  carbonate  of  baryta 
in  the  aqueous  acid  dries  up  l>y  evaporation  to  a  brittle  amorphous  gum, 
which  coutaina  54"3G  p.c.  baryta,  and  di6Solrefl  readily  in  water  and 
tparingly  in  alcohol. 

Acrtflfitti  of  Sliver.  ^-  The  perfectly  pure  salt  (pp.  370, 371)  dried  over 
oil  of  vitriol  iu  vacuo,  forms  ilexible  needles  having  a  silky  lustre,  or  a 
sawdust-like  powder  consisting  of  delicate  needles  and  having  a  slight 
metallic  taste.  It  blackens  slowly  when  exposed  to  liglit,  but  very 
quickly  wlieu  heated  to  100°,  especially  if  it  be  moist.  When  heated 
above  100%  it  detonates  very  slightly,  giving  off  a  yellow  acid  vapour, 
and  swells  up  strongly,  fonnmg  a  network  of  carbide  of  silver,  which 
does  not  give  off  tho  last  traces  of  carbon  till  it  has  been  healed  for  a  long 
time  in  the  air.  The  aqueous  solution  of  tho  salt,  when  ovapoimted,  gives 
off  vapours  of  acrylic  and  acetic  acid,  and  deposits  nearly  all  the  silver; 
hence  it  cannot  l>e  recrystallized  without  great  Iosb.  —  The  eilver-salt  stilt 
contaminated  with  cmpyreumatie  oib  which  crystalliKesout  as  the  solution 
ooob  (p,  370),  forn»s  cauliflower  like  masses,  composed  of  delicate  four- 
0]ded  prisma  with  rounded  tenninations.  —  The  impure  salt  obtained  by 
the  freezing  of  the  mother-liquid  {p.  370),  cousists  of  white  pearly  scales 
(RedteDbachor). 


Crytttaltized. 
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6C  

3  H    ... 

3  O  .... 


116 

36 

3 

24 


64-90  64-63 

20-11  20  32 

\*m  _....  1-86 

13^41  13*19 


Redtcnbflcher. 

6.                  e. 

d. 

641S     ....     62-81     .. 

..     63-34 

20-31     ....     20-71     .. 

..     20-54 

2'DO     ,.„       1-96     .. 

i-ys 

13*51     ....     14-32     .. 

..     14-14 

C«H*AgO< 


179 


10000     100-00 


10000 


lOO'OO 


100  00 


a  IB  tbe  pnre  tieedle-slinped,  b  the  pure  sawdustdlke  salt;  e  the  impufe  cauliflower- 
IQcei  d  the    pura  lic&ly  sale 

2  B  *! 


ACtlENE:  T^UlMAnr  NUCLEUS 


Conjugated  Compound* 
Acrylic  Ether.    C^«H«0*=C*Il'O,C*ir0M 

RedtcuUaclier  did  not  saccoed  in  preparing  tliis  compound  in  tlie  pttfB 
state. 

1.  When  concentrate*!  acrylto  aoid  id  didtillcd  wiiL  %  miciuitof 
alcohol  and  oil  of  vitriol,  the  distillate  purified  by  aqueous  carbonate  flf 
^uda,  then  drie<l  over  chloride  of  oilciuni  and  rectified,  a  hqnid  n 
obliiinedj  containing  only  49*5  p,c.  carbon,  and  cofisiftting  cUioly  4 
formic  ether,  but  exhibiting  a  faint  odour  of  horse^radLsb.  Perh;ipi  til 
acrylic  acid  used  contained  formic  acid. 

2.  When  oil  of  vitriol  and  alcobot  are  distilled  with  acrylaie  of  loJI 
or  baryta,  and  the  distillate  purified  by  water  and  carbonate  of  socby  i 
liquid  is  obtained,  Trhicii  is  not  very  thin,  boils  at  63^,  and  hflf  ti 
agreeable  aromatic  odour,  like  that  of  formic  ether  and  of  horse-n&bw 
Chloride  of  calcium,  placed  in  contact  wttli  tliia  liquid,  t:*kes  up  wiUr, 
and  becomes  at  first  translucent  and  crystalline,  but  after  twelve  botf% 
white  and  pulverulent  The  supernatant  liquid,  Ibough  uoajietfd  itt 
odour^  is  thinner,  and  yields  by  rectification  a  product  containing  S5'34 
per  cent  C,  9*38  H,  and  35*28  O,  and  therefore  exhibiting  the  oonpofK 
tion  of  acotic  ether.  But  the  gomewbat  too  great  amount  of  earm. 
and  the  still  perceptible  odour  of  horse-radish,  show  that  undeeoopoiei 
a43rylio  ether  still  remaina  behind.  Either  acetic  acid  waiS  formed  u  m/M 
as  the  sulphuric  acid  began  to  act,  or  the  acrylic  ether  formed  it  tk 
commencement  of  the  prooesSj  WM  subsequently  converted  by  the  ddolMi 
of  calcium,  which  perhajis  contained  free  lime^  into  acetic  ether  (BdJIii* 
bacher,  Ann,  JPharm.  47,  I31}» 


Oa  of  Garlic    CH*S=:OH*,HS. 
Wertbeim,     Ann,  Fharm,  51^  289;  55,  207. 

Cadet  (J.  Pk^  95,  106;  abstr.  iW  Gthl.  5,  354)  ejuutiiti<d  W  J 
obtained  by  distillation  from  garlic  bulbs,  and  Foureroy  &  V^MtfiMiii 
the  oil  obtained  from  the  juice  of  the  bulbs  of  Aiiium  Ci^pii,  wltft^J 
Uiey  obtained  the  following  results:  Oil  t^fgarUc  is  yeUow»  beavkr  1^ 
wmt<^r,  very  volatile^  of  powerful  odour,  sharp  tasl^  sad  rcddiPi  ^ 
skia.  U  blackens  recently  precipitated  hj^drated  protoxide  of  ip«i,*«t 
not  oiide  of  bismuth  or  other  metallic  oxides.  —  Oil  ^MncNis  fiseottitf- 
lotts,  rolatile.  of  sharp  taste  and  odour.  Its  aqaeaoa  aolnlioii  |it«i  i 
jpeltow  precipttnic  with  neutral  acetate  of  lead;  corera  tlie  eopper  stiD  ^ 
wklek  it  b  di$tille<!,  aith  sulphide  of  copper;  and  preeipltalei  }mr/^ 
oUti  slier  beiag  treated  wilb  eblorioe.  —  But  the  first  accurate  tafcft^ 
gallon  of  oil  of  garlie  «aa  nuda  by  W^ertheim  in  1844. 


In  the  bulb  ol  AUimm  mUmm;  b  Ibe  im^rm  oT  ^  , 
Jtttiitrin  (AtHarm  ^^  wbereas  the  roots  of  that  plaat  eoalaiii  eit  ^ 
aiii*tai\l  (Wertbeiin);  aleOi  tofelbcr  vitb  10  per  cent  of  oil  el 
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the  herb  and  seeds  of  Tklaspl  arvnise,  pas^^ing  over  yvhen  these  matters 
are  Irdisci]  with  water  and  tiistilled. —  The  leaves  ot  Efi/smitm  Allhuia 
whea  distilled  with  water  yield  oil  of  garlic;  the  fiecd*«,  oil  of  iipistard 
(Wertheim)*  The  hruised  seed  distilled  after  maceration  In  water,  yields 
a  mixture  of  lU  per  cent  oil  of  srulfe,  and  DO  oil  of  muatard;  but  the 
seed  produced  in  sunny  places  yielils  only  tlie  latter.  The  lierb  and  seeds 
of  Thkkspl  avvense  jiiAil  t\  mwiwx^  uf  90  per  ccut  oil  of  garlic,  and  10 
oil  of  niu?itard.  The  herb  and  seeds  of  IhfvU  amara  likewise  yield  a 
mixture  of  the  two  oils;  and  very  small  quantities  of  the  same  mixture 
are  ohtainetl  from  the  heeds  of  Capsdhi  Jinrsa  Fadoris^  liaphanus 
JiaphanUimmjUud  Slsj/Mhnum  Kiisturfittm  (Pless,  Ann.  Fkartn.  58,  30), 
To  obtain  the  whole  of  tlie  mixed  oila,  the  several  parts  of  the  plants, 
especially  the  seeds,  must  bo  macerated  in  water  eome  time  before  distil- 
lation. For,  in  the  seed^  of  Thlaspi  arvcnsej  for  example,  the  oils  do  not 
exist  ready  formed.  The  seeds,  in  fact,  emit  no  odo*ir  when  bruified;  and 
if  before  distillation  with  water,  they  axe  heated  to  100',  or  treated  with 
alcohol,  no  oil  passes  over;  and  if  the  seed  be  exhausted  with  alcohol, 
and  the  filtrate  evaporated,  there  remains  a  crystalline  residue  mixed 
with  ntucus,  which,  when  triturated  with  water  and  with  the  seed  of 
Sinapis  arvensisj  yields,  not  oil  of  garlic,  hut  oil  of  mustard.  To  sepa- 
rate the  two  oils,  and  distinguish  them  with  accuracy,  the  mixture  may 
be  saturated  with  ammoniacal  ^nH^  and  distilled  with  water:  thiosinnamine 
then  separates  from  the  residue,  and  the  distillate  neutralized  with 
ammonia  and  distilled  with  i«ulphuric  acid,  yields  an  oil  having  a  pur© 
garlic  odour,  and  whose  alcoholic  solution  forms  with  bichlorido  of 
platinum^  the  yellow  platinumprecipitate  to  be  described  below:  from 
the  quantity  of  this  precipitate,  that  of  the  garlic -oil  may  he  calculated. 
Or  the  mixture  of  the  two  oils,  after  addition  of  a  small  quantity  of 
alcohol,  may  be   immediately  precipitated   by  chloride  of  platinum*  the 

Srecipitation  being  accelerated  by  agitation;  the  oil  of  mustard  imme- 
iately  distilled  over  with  w^ater;  and  the  quantity  of  oil  of  garlic  deter- 
mined from  that  of  tlie  platinum-precipitate*  If  the  distillation  be  not 
performed  immediately,  the  oil  of  mu-stard  is  decomposed  in  a  few  days 
by  the  excess  of  chloride  of  platinum,  and  the  precipitate  somewhat 
increased  {Pless,  Ann.  Fhami,  58,  3G). 

Formation.  By  treating  oil  of  mustard  wit!i  protosulphido  of  potaa- 
aium,  in  the  manner  described  for  the  preparation  of  oxide  of  allyl 
(compare  also  Oil  of  Muntani.     Decompositioafl). 

Frcparatiim,  a.  0/ crude  Oil  of  Garlic,  By  digtilliug  brui.^ed  fijarlic- 
bulhs  with  water  in  a  large  still.  —  The  oil  passes  over  witli  the  first 
portioufl  of  water,  the  product  amounting  to  3  or  4  oz.  from  100  jujundjs 
of  the  bulbs.  The  milky  water  which  passes  over  at  the  same  time, 
contains  a  large  quantity  of  oil  in  -solutimi,  aud  serves  therefore  for 
cohohation*  The  crude  oil  is  heavier  than  water,  of  drirk  brownish  yellow 
colour,  and  has  a  most  intense  odour  of  garlic.  It  decomposes  at  140^; 
that  is  to  say,  somewhat  below  its  boiliiig-poiut,  which  is  about  15Q^, 
becoming  suddenly  heated,  assuming  a  darker  colour,  and  giving  off 
intolerably  stinking  vapours,  without  yielding  a  trace  of  garlic-oil;  tbo 
residue  is  a  black-brown,  glutinous  mass  (Wertheim). 

6.  Freparaiimi  of  (he  redijied  oil.  The  crude  oil  is  distilled  in  a  salt- 
bath  (in  the  water-hath  the  distillation  is  slower)  as  long  as  anything 
passes  over.     Oae-third  of  the  crude  oil  remains  behind  as  a  thick  dark* 


374  ACIEXE:  PIDIAST  KCCLEUS  CV. 

bnvii  rendve.  —  TVe  rectified  oQ  b  lifter  tlaa  wmtaTy  sad  «f  *  pie 
Telifj-r  c»>l->sr.  or  &ft«r  tvo  disdllttioiis^  eolovrleai^  and  aMlli  fike  Ike 
craie  oiL  tL->srii  les  offeosire.  Does  not  erolre  a  traee  of  ■buobii 
when  tmre*!  vitk  hjdm«  of  potadi.  It  coren  potaarimi  witk  » lif«- 
coIo^Rd  film  of  ecIpcLi-ie  of  potafiwam  depositiDg  an  otganie  aalMteiMa^ 
and  ziTiDz  off  a  sin^l  ^:imnutT  of  a  gai  whidi  bams  witb  a  pale  Un 
flame,  \lltk  fammz  nitric  arid,  oil  of  Titrio!,  hjdrodilorie  and  |i% 
dilate  aeid<  asd  alkalis.  conosiTe  sablionte,  nitrate  of  silver,  bidUefUa 
of  pladnom.  and  nitrate  of  palladlvmy  it  behaves  like  pare  oil  of  gvlie 
(sulphide  cf  alijl).  Even  after  being  sereral  tines  reetified  and  drie^ 
with  chloride  of  calci&in.  it  exhibits  a  variable  eompoeition  and  a  eertim 
aoHMust  of  oxjren.  and  ma«t  therefore  coataia,  besides  solphide  of  slljl, 
an  oxTgeD-compoGad.  prohablj  oxi«ie  of  alljl,  the  preecuee  of  which  k 
indeed  iniicate*!  hr  the  reaction  with  potassinm  (Wertbeim). 

Three  sim|4e8  exhibited  the  following  percentages  of  C  and  H: 

C 55-39    5^06    60-57 

H .      7-70    819    8-40 

c,  Prepjratvm  of  Pwrt  OS  ^f  GmHie  cr  Odpkide  ^  AUyL  Tb 
rectified  oil  is  a^?ain  rectified  sereial  times;  dehjdialed  orer  ohloride  of 
calcium:  decanced:  a  few  pieces  of  pocaasiaai  introdaead  into  it;  udn 
soon  as  the  er^lucioa  of  gas  therebj  prodneed  has  ceased,  tibe  oQ  k 
qnickl J  distilled  off  from  the  residue. '  The  rectified  oil  appears  to  cot- 
tain  oxiie  aad  solphide  of  allH.  together  with  exoeas  of  salpbar,  tkew 
imparities  ei:her  pre-existing  in  the  crade  <mI,  —  as  alreadj  meatiosed 
respect Ln2r  ox:  ie  of  alljl  (p.  3«$3).  —  or  heiag  formed  from  sulphide  of 
allyl  bj  the  ac:ion  of  atmospheric  oxrgen,  t^  portion  of  the  salphi4e 
which  take*  ap  the  oxj^ren  girin^  np  its  salphur  to  the  rest  If  tlie 
pota^Niiam  be  cot  saffen?d  to  c«>mplete  its  action  before  the  liqnid  is  dii* 
tilled,  it  merely  removes  the  excess  of  sulphur,  but  does  not  deconpoM 
the  oxid?  of  aliyl;  an^l  a  distillate  is  obtainied,  containing  firom  65*17  to 
64To  per  cent  C,  and  922  to  915  H  (Wertheim). 

Prop^.i^i.  Colourlee?  oiL  of  great  refracting  power,  and  hearier 
than  vroi^.^T.  Mav  le  vl:>t:I!e<i  withoat  decomposition.  Smells  like 
the  crude  oil.  bat  less  disajreeablv;  in  short,  exactly  like  the  rectified 
oil. 

WieiliMtnu 

6  C  56    .-.    €316    W-22 

o  H  5     ....       S*:7    8-86 

S 16     .  .     2S-07     27-23 

CH^S 57     ...10000    99-3l" 

Dzf»mp:  sit  ions.  1.  Snlphide  of  allyl  dissolves  with  violent  action  in 
fuming  nitric  aoi*l:  the  s«>lution  when  diluted  with  water,  deposits  ve!- 


it  forms  a  purple  solution,  from  which  it  is  separated  bj  water,  appi- 
renily  witb'»ut  alteration.  —  3.  It  absorbs  hvdrochloric  acid  f^w  in 
iilniiitliMco;  tho  <leop  in-li^ro-co loured  mixture  \>ecomes  gradoally  il»x»- 
li>riz»Ml  on  oxjx^ure  to  tho  air,  and  intmediately  if  gently  heatetl  or 
diluted  with  water.  —  4.  From  nitrate  of  silver,  it  throws  ilown  a  Unn? 
<juaniity  of  sulphide  of  silver,  whilst  nitrate  of  silver  and  allyl  remiiin* 
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ID  Bolntion  (Wertlieim),  —  It  Is  not  altered  by  dilute  aclda  or  alkalis^  or 
hy  potassluin. 

Combinati<m$,  Oil  of  garlic  dissolves  eparingly  in  water  (Wer- 
tlieim). 

Solpliide  of  alljl  doea  not  preoipttate  tho  aquocns  or  alcoholic  solu- 
tions of  acetate  or  nitrate  of  lead  or  acetate  of  copper;  neither  does  it 
precipitate  the  sohttton  of  arj^eotoua  or  arsenio  acid  lu  acjueous  aulphide 
of  ammonium  (Wertlicim), 

Mercury-precipiiai^,  —  Alcoholic  solutions  of  oil  of  garlic  and  cor- 
rosire  sabliniate  form  a  copious  whtto  precipitate,  wliicb,  when  left  to 
Btand  (qt  some  time,  and  especially  if  diluted  with  water,  increases  to  a 
©till  greater  quantity.  It  is  a  mixture  of  the  componiklfi  a  and  6,  which 
may  bo  separated  by  eootitiued  boiling  with  strong  alcobolj  only  the 
compound  a  being  soluble  therein  (Werthcim). 

«.  Scfjarates  from  the  alcoholic  filtrate^  when  left  to  itself  or  evnpo- 
rated  with  water,  and  after  wa-sliing  and  drying,  forms  a  white  powder. 
Blackens  superficially  on  exposure  to  the  sun ;  when  boated,  it  gives  off 
vapours  smelling  like  onions,  and  yields  a  sublimate  of  calomel  and 
mercury.  When  immersed  in  moderately  strong  potash-ley,  it  acquires  » 
light  yellow  colour  from  separation  of  oxido  of  mercury;  if  this  oxido 
lio  then  removed  by  dilute  nitric  acid,  there  remains  a  white  substance^ 
probably  —  C'^H^S,2HgS.  —  When  distilled  with  sulphocyanido  of  potafi* 
sinm,  it  yields  oil  of  mustardj  together  with  other  products.  (Vid.  Forma, 
iiun  qf  Oil  qf  Mmfard).  —  It  m  iuholuble  in  water,  and  dissolves  but  spar- 
ingly in  alcohol  and  ether  (Wertlieim), 

Wertheim, 


12C.„. 
10  H... 

3  S  ... 


3  CL , „ 106'2 


72*0    .. 

..     11-32     .... 

....     10  SI 

lO'O             M 

..       157     „., 

.».       1"61 

4000     .. 

.,     62-87     .... 

.,.*     63-67 

48-0     .. 

..       7-54 

106'2     .. 

..     1670     .... 

....     16-41 

C*H»S,2HgS  +  C»H*C%2ngCl        C36-2     ....  lOO'OO 

[May  also  be  written  :  2C^H*S,HgrS,3H6CL  — GertinnJt  (Compt.  renfi.  metn^aelg, 
If  12)  prefers  the  formula  C^H^S*2H|rC),  which  is  certainly  simpler,  but  requires  le*» 
mercury  and  mucli  more  chlorioe  than  Werthcina  found.] 

6.  The  portion  of  the  mercury-prccipitato  insoluble  in  hot  alcohol 
contains  the  mme  constituents,  and  has  tho  carbon  find  hydrogen  like- 
wise in  the  ratio  of  B  :  5  At.,  bat  is  much  richer  in  mercury  (Wertbeim). 

SUvtt'precipitate,  — When  a  solution  of  nitrate  of  silver  in  aqueous 
ammonia  is  mixed  with  excess  of  salphido  of  ally],  ono  portion  of  the 
compounds  resolve,^  itself  into  oxide  of  allyl,  which  rises  to  the  surface 
as  an  oil,  and  nitrate  of  ammfmia;  but  there  is  also  formed  at  tho  begin- 
ning, a  white  or  pale  yellow  precipitate,  wnieh  perliaptj  consists  of 
C*H*l3-hxAgS-  For  if  it  be  immediately  wa**hcd  with  alcohol,  and  dried 
between  paper,  It  is  resolved  by  distillation  into  sulphide  of  allyl  and 
a  residue  of  sulphide  of  silver.  But  if  it  remains  half  an  hour  immersed 
in  the  liquid,  it  assumes  a  continually  d.arkcr  brown  colour,  and  is  fiually 
converted  into  black  sulphide  of  silver  (Wertbeim), 

Gotd-prcctpitaie,  —  Sulphide  of  allyl  forma,  with  a<:|uooua  terebloridL^ 
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«r  goU.  ft  htmrnoM  jdiav  pwipitiifi,  wUch  ramUM  Um  pbtboh 
precipitate,  hmt  aotm  ckkm  to^efSLa  m  wmmomM  ■um^  aad  beeoMi 
coTfved  whk  gold  CIbc  (Wenkeoi). 

PtowMKyrgg  i|^ife,  —  03  of  gulic  forw  «  jeilaw  prccipibUe  vitk 
iMcklofide  of  pbimnB.  TUi  precipitate  k  olniiJiieii  of  a  finer  reDov 
o^ov  bj  tke  Vie  of  afecJbolic  solatioM;  vWm  Strang  aleolMil  k  «sed,  bov- 
crer,  ha  Jcifirwiii  k  gadaal,  bat  tecowei  iartantaneone  on  addition  of 
vater.  If  tlie  water  he  added  too  qaickl j  aad  ia  too  gnmt  qaantitjr,  tie 
precipitate  k  jellovisii  brova.  resaoas,  aad  difficalt  to  parify;  the  a^ 
tioB  of  water  mast  tlierc^oie  be  itopped  as  sooa  as  a  Strang  tarbUitj 
appears;  ia  that  case,  if  tiie  oil  of  |!ariie  k  not  ia  excen^  a  oopiMi 
focealeat  precipitate  k  eare  to  be  obtaiaed  refembliag  cdiIoco|plaftiBate  of 
aarmoBiaai.  Tbe  prccipiute  k  wasbed  oa  tbe  filter,  fiiat  witb  akobol, 
tben  witb  water,  aad  dried  at  100=.  —  Wbea  bcnted  eoasidefaUj  abort 
100^,  tbe  predpitate  cbanges  cokwr.  aad  leares  salpbide  of  platiavm,  ia 
BO  porou  a  eoadition  tbat^it  takes  fire  at  a  bigber  temperatore,  and  cob- 
tiaaes  to  glow  till  it  k  reduced  to  pare  pladanm.  Faming  nitrk  wai 
decoBupofies  and  disecdTes  tbe  precipitate  coaplete]r»  foiming  In^Ioride 
of  platiaam  and  platinic  aulpbate.  When  immersed  in  bjdrosolpbata  of 
ammonia,  it  k  irradaallj  conreried  into  tbe  kermeo4irown  eompoond 
next  to  be  described.  Aqneoos  potadi  and  salpbaretted  bydrqgen  baro 
no  action  apon  it.  —  The  precipitate  k  neailj  insoluble  in  water,  aad 
diamlres  bat  sparinglj  in  alcohol  and  ether  (Wertbeim). 
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^(C«H-Cl,PtCP     810-2 

_  lOOHH) 

100*76 

According  to  this  fonnala,  the  compound  appears  to  be  formed  k  the 
manner  represented  bv  the  foUowing  equation: 

9C«n*s  +  9Picp  -  c*H»wsxrp  +  5,<rH^a,ptcp). 

The  la^  member  of  this  equation  appears  in  hci  to  be  prodnced  in  tbe 
preciplution;  for  when  strong  alcohol  is  used,  goideo-yellow,  ciyBtalliDe 
scales  are  sometimes  obtained,  which,  howerer,  immediatelj  disappear  oa 
diluting  the  liquid  with  water  (Wcrtheira). 

Kerm^i-hrown  compound,  C'H'S.PtS'.  —  Formed,  together  with 
dissolveil  sal-ammoniac,  when  the  platinum -precipitate  just  described  is 
left  in  contact  and  shaken  up  with  aqueous  hjdrosnlphate  of  ammonia: 

C=m»Pi«S»CH  +  3NH^S  -  4(C«H»S,PtS0  +  3NHH:L 

The  brown  compound  heated  to  100'  emits  an  alliaceous  odour,  and  gives 
off  4'88  p  c.  (^  At.)  sulphide  of  allvl.  The  darker  substance  containiv 
excess  of  platinum  which  remains,  continues  unaltered  till  it  is  heated  to 
140^  but  between  150'  and  160^  ^pives  off  517  per  cent  more,  therefore 
in  all  9-55  per  cent  (^  At)  of  sulphide  of  alljl,  leaving  a  still  darkor 
compound  of  2C*H^  with  3PtS'.  The  kenncs-brown  compound  is  in^* 
luble  in  water,  alcohol,  and  ether  (Wertbeim). 
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Kermei*trotim  cofrpound,  dried  in  vacuo* 

6C.„ 36     ,,..     19-15 

5  H „..*.«„. 5     ....       2-66 

Pt    ..».!. ,     m     ....     b2'GS 

a  S  „„, „.„     48     .„,     25*53 

CWS,PtS= ,„,  IBg     ...,  lOO'OO 


19*37 

311 

5209 


FaUaduim-preclpitate.  SC^IPSjOPclS.  —  Precipitated  on  gradyally 
adding  purified  oil  of  jt^arHc  to  atineous  nitrate  of  palbdiuni,  wliich  lutiat 
be  in  excess.  On  mixing  the  alcoholic  solutions  of  the  two  bodies^  the 
same  precipitate  is  obtained,  hut  mixed  with  palladiuinj  which  ia  quickly 
reduced  from  the  nitrate  by  the  alcohol. 

Loose,  light  kermes-brown  precipitate,  very  much  like  the  platinum- 
CO  til  pound  just  described;  after  washing  and  drying,  it  is  tasteless  and 
inodorous.  —  The  precipitate^  when  lieated  above  100\  gives  off  the 
odour  of  oil  of  gnrlicj  when  more  strongly  heated,  it  burns  away  with  a 
glimmering  lii^dit^  emitting  an  odour  of  sulphurous  acid,  and  leaves 
metallic  palladium.  It  is  rapidly  oxidised  by  futning  nitric  acid,  with 
formatjon  of  sulphuric  acid.  It  is  in&olubto  in  water  aud  alcohol  (Wer- 
tbeim}, 

Jhiedat  100*. 

12  C ,., ,., 72*0 

10  H.„. 10-0 

3  Pd 159*9 

5  S „      8O-0 


Werthdm. 

2237 22-24 

311 3*17 

49-67    49*51 

24*85 


2C«H-S,3FdS    321'D 


100-90 


The  formation  of  this  precipitate  probably  takes  place  in  the  manner 
represented  by  the  following  equation: 

5C*H*S  +  3(PdO,NO*)  =  2C«e^S,3Pd8  +  3C»H*0  +  3N0», 

When  an  alcoholic  solution  of  oil  of  garlic  is  precipitated  by  excess  of 
alcoholic  nitrate  of  palladium,  the  liquid  above  the  precipitate  ia  of  a 
deep  ruby  colour^  and  does  not  deposit  any  metal,  even  after  a  consider- 
able lapse  of  time,  probably  because  the  excess  of  nitrate  of  palladium  is 
protected  from  reduction  by  the  alcoholi  by  enteriug  into  combi nation 
with  the  oxide  of  allyl  simultaiieou!?ly  formed  (Wcrthcim)* 

Willi  protoehloriao  of  palladium,  sulphide  of  allyl  forms  a  fire-yellow 
precipitate,  probably  a  compound  of  a  sulpliur-salt  with  a  chlorosalt 
(VVerlheim). 

Sulphide  of  allyl  dissolves  readily  in  Alcohol  and  £thcr  (Wertboim). 

There  appears  to  be  a  Penuiphide  of  AUi^l^  which  sublimes  when  oil 
of  mustard  is  heated  with  persulphide  of  potassium,  and  is  distinguished 
by  an  extremely  intense  odour  of  AiaffMida  (Wertlieiiu). 
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«^  ADoli  pndooed  by  orriilttion  of  Cnttine. 


W^SBt  zzs<c4ff  £Bi  k  fosHil  iiio  ft  Mbtifm  ef  Bitnle  of  orcithis^  i 
hre^  ^nBxiin-  c^  rv  k  CT£^T-cii:  mad  oa  fJJaKpBg  tbe  jprodoei  villi 
pmdL  jgranrrx  ike  l  an..'  fort  of  dke  nitre  by  cryntitliiif ion,  and 
ikes  ^Lxr  xiiase  af  sirer.  crnuh^  are  obtihie*!  which  dinolve  in  kt 

BstdflBE^  CTTTT^g  ^^gkrfx  yeCj&w  <«  cxponre  to  E^hL     Thq^  oooBft  of  i 
cvjoqwcai  «f  t£e  Iak  (7&^  nk  utate  of  aItot. 

€C JS    -.    1««    !«•» 

s  H 5  _    «-a rj7 

sy  -_ »   «.  it-4S 

Ac 105    —    4S-«i    47-97 

«0   **     _    «-» 


T*is  $ElTe?^cc4&r«:>n-i  ieo:4u^»ei  br  exom  of  hjdrochloiie  add, 
T>^!  if  lb*  31crEtf  vf  ;m  bue  Cfl^.  m  'the  Horn  of  a  fflbfou  jnus  of 
faT>r.  rrlsss.  baiirr  i  ^oy  nocr  tat^te. 

Tre  CL'.  ^:mtfrrKrsu  crssLliae  ia  IcB^  priass  (DeoBaignes).    T 

J'kT-.'^/n-XMLinu  CX*. 

Mdloiie.    OX«.* 

Lmiu.     -T.w-  *^-  ■^•'*-  —  -dji*-  PVuTB.  10.  4;  also  Po^.  34,  573.  — 
A%M.  /IIti.  a>,  :4.'.— 5..\  337;  ^  330;— 57,  d3j  —  58,  227;  — 

L.  GxEiLEf.     Amm.  /*ijrK,  15.  £52. 

V.iLiKEi.     P-V.--  55,  151 :  —  61.  575. 

Gekejlbpt.     C.yKfC.  ngmj%€u4.  1.   24.—  Owp^.  remd.  18,  158;  also/. 

i'mw.  tc:  .;.  ?:,  4-?>:  aL?^  ^.  r-.  Oww.  31.  453.  —  Compi.  meiuud$ 

•?.  :  .4. 
LArKEXT  ^  Geshakpt.     Cmc4,  npwJL  SI.  €79.  —  JT.  Jan.  C&m.  W^. 

1^.  >":  A'>*.r.  r.Tv.r:.  rv^  :*.  2C.  4*3- 
Hesc^ebiisg.     A%y.  Px-jj-b.   7-?.  e^S;  Piarm.  Ctmtr.   1850,  296,  305; 

Oi'w.  ti^jc.  15o0,  2^>.:  C.jtpf.  haamw  6,  98;  —  JUra6^.  1850, 

,VftV«  IV?r>rJ'i#\  G:*vrrv  T~v.-ij:  .  —  Fir*  o2»tuiKd  by  Berwlios.  in  dit- 
:iri--  rztmr.:  fr  rS-.-ri.":  .3*  VKI.  •*  .  t^i  br  W^ikr  ia  distillinf  ■citnTiMU 
»c'.rb.x'TiL^-.if  VIII.  ^4  :  >:;  Larbvf.  -^  15.^.  v»  tke  fint  vho  recognxxed  mi 
«ia=:.-  =  ^i  ::  »::h  A.">rirk.-T. 

r  r"i  :*(■:.  Br  v.^rr  ^^-:>  iril::>2  cf  p!>eiido#nlpbo-cvaiiogon.  snl- 
|'b.v}':ia:'io  of  ir.crv:-nr.  6*Ij»hvvvin:ie  of  ammoBiam,  cblorocvmnaniiile. 

*  I:  vcclJ  tvria{«  bx  sore  onncc  :j  .-ue  ikt  iorK«k  of  bcUooc  to  C^"*  (Ga.;. 
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melamine,  nmmerm©,  ammeliile,  or  nielanij  out  of  contact  of  air  (Liebig), 
Also  bj  heiitiDg  hydmpersulpbocyaaic  acid  (Volcke!);  or  ammonio-iodido, 
ammoDio-brouilJe,  or  ammoniocLloride  of  cjauogen  (VIII,  13S,  140, 145) 
(Biuean). 

Tlie  eqaatjons  for  tlieee  several  modes  of  formation  are  as  follows: 
L  If  we  suppose,  witk  Liebig,  that  mellono  :=  C"N',  then*  for  the  ftjrraa* 
tion  ixivm  pseudosulphocijanogen  (according  to  the  earlier  suppositiou  that 
this  compound  =  C'NS^)»  we  have: 

4C*NS»  «  CN^  +  2CS*  ■¥  4S, 

(Bat,  if  pseudosulphocyanopjen  contains  H,  then,  since  no  product?  con- 
taining bydroi^en  aro  ©vol veil  iu  the  reaction,  tlie  hydrogen  must  remain 
with  the  C*N*,  and  consequently,  when  tho  temperature  la  farther  raised, 
tlie  nitrogen  thereby  evolved  will  at  first  bo  aocompaniod  with  hydro- 
cyanic vapour  inatead  of  cyanogen  gas:  Liebig).  —  With  Tnercuric  ml- 
pkoeyanide: 

4C»NHgS>  -  C«N*  +  2CS3  +  4HgSj 

with  mlphocyanid^  of  ajnmonium: 

4C2N(NH^)S3  -  C«N*  +  2CS5  +  iUS  +  4NH^ 

with  h^iroptrmtphocyanic  add: 

4C?NHS>  ^  C«N*  +  2CS2  +  4HS  +  iS. 

[At  all  events,  Gerhardt  adopted  this  last  equ»Hon,  so  long  as  he  regarded  oQellouf!  as 
Cfih*  i  but  according  to  Liebig  (VUI,  10<»),  hjdmpersaiphoc/aaio  wad  dt>cs  not  yield 

juellooe].  —  With  chloroci/anatnide: 

C«N*H<C1  =  C«N<  +  NH^Cl; 

[Here  we  meet  with  tlw  difficulty  that,  accord iof  to  Laureat  tnd  Gerbardt,  ohloro- 
cjTAiiide  wh^a  heat^d^  gircs  o^  not  only  »il -ammoniac,  bat  likewise  hydrochloric  acid]. — 
With  melamine; 

C«N'H«  =  C«N^  +  2NH»j 

with  ammdinc; 

C«N*H*03  =  C*N*  +  NH^  +  2H0; 

with  ammdide: 

CiJj^HW  -  2C«N<  +  NH>  +  6H0< 

2,  If,  with  Laurent  t^  Gerhard t,  we  suppose  that  nioHouo  =  C"N"H\ 
then,  wo  have  with  p$ciidoBulphocyanogen: 

ZO'^m^  -  Ci=N*H»  +  6CS*  t-  6Sj 

with  sulphoajankh  of  ammonium^  the  product  first  obtained  at  a  gentio 
heat  is  poliene  (melamine): 

4C-N"^H*S3  =  C«iN«H«  +  2CS3  +  4HS  +  2NH>j 
and  this  melamine  at  a  stronger  heat  yields  mellone: 

with  ammelim: 

2C<N*H«03  =  C^5N»H3  +  NH>  +  4H0; 

wilh   ammelidej   to   which    Laurent   Sc    Gerhardt  assign     tho    formula, 

Cyaiiyric  acid,   Cytiuic  imM» 
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Jt  Geurr.'«  rjev  cxs  boc  hovrrer  ezpUin  tlie  fimnation  of  mcUoBC, 
C^X*S*.  fri'ZL  nJilitrjmie  ffmerrxrr,  clI.^u  that  compoond  can  be  fha«B  to 
cnaaKi  ijrr.-«si_  —  ^  AsKciiar  to  GerLardt,  Cbm^,  memsueit,  6,  107,  culphorjaau 
if  msTxsj  siznsazsji  -wics  ci  crriCi!l3>tioB.  vUch  h  does  not  give  off  witboat  ander- 
rnsir  riox.r^Cf  ££-:■:>=  r>>K:3K.  ci  iLe  zceLoDe  vhicb  it  jields  ^wajs  contain!  1*5  per 
aac  :i  xj-sniraL.  ^isz  u  wtL  u  i^Mi  prrpand  from  pamdoiiilphocjaDOfen.  ^j 

/Sro-sir^.     A.   Of  rrh-J^  JitUome.  —  Liebig  prepared  this  com- 

yiiCri  fiif f  T  It  beiiErr  'iried  p^odosnlphocjanogen  to  low  redneof.  at 

XT  r!z;lT  bt!&ii=;  a  z=.:xi&7e  cf  sulpfaocTaDide  of   potassinm  and  drj 

Ql'zd'l*  :f  S'l'LzzL  in  a  sirfam  of  chlorine  gas,  and  dissolving  out  the 

cu:&jxs  :f  p:cas^nz:  an  i  sodium  from  the  residue  by  trater.    The  mde 

in"7inM  rcci.ju'i  rj  .-ce  tc  o'-^^r  of  these  proceases  vas  fracra]l]r  nied  by  liebig  ia  lie 

ejjigi.aiig.3  i.ii.-v:  i:  ':«  Socribe^.  fx  vLkh  indcYd  :t  is  as  well  adapted  as  pure  ncU 

jn».     *".  A.-,-:c-£a^  t;  Heraeberr.  i:  is  best  to  hnt  the  dry  pieadosulphorjancivn, 

fr!C  xr  BT  TC«rz  prrssios  badcr.  tzi  afterwds  in  a  coreivd  pomlain  crucible ;  becasse. 

if  £  it:  usaCK.  zl  a  rscct.  Vks  sxirbsr  vhich  is  given  off  flows  back  asrain,  and  awa 

zse  Jitflizm  »'  rakf  zr^KJtK.     Tx  isnrh  heat  mnst  also  be  aroidcd,  as  the  jneUooe  ihn 

ba4r»  '.-vfcitr'  :i.  i«r£  jarjis^     Tse  prodact  thus  obtained  has  a  light  tcIIut  colov 

▼-.-a.  I  -  :^  :c  r:^  :  a  r?vT  :r  re>d-bro«ii  prodoct  may  be  regarded  as  a  failure.  T  — 

1.  A 5  il'f  r:crC-::e  {xpTilsEon  of  the  snlphnr  from  the  preceding  oom- 

p.iT-^*  r:-::..rK  Kr.rr  irniiicn.  and  a  large  portion  of  the  melTone  is 

li-trf'rT  if«r;~T*:«"i-  La.rs^t  and  Gerhaxdt  prefer  preparing  it  by  heat- 

rr.^  ri^:r:t:j:kzsa=.:if  :il^  ::  wases  to  give  off  hydrochloric  acid  aud  al- 

%jczD:-zzi^.  :r  ir-?neIIiL  as  ]onr  as  it  gives  off  ammonia  and  water;  or 

amiwl.  Si   ts  1:*3L|:  as  asr-.c-nia,  cvanic  and  cjannric  acids  are  evolTed 

fr:^   :"4-  —  V:CrieI  rr^pares   his  glancene  (mellone)   by   igniting  his 

n.J.;;o?    iMla^ir*  or  oelaz  P  for  a  considerable  time;  as  however  the 

r*::T:  *:  viiri  tbe  £vc.!n::o=  of  ammonia  ceases,  is  identical  with  that  at 

Vi'.-'*  zz*i  i-o;c:r«:*s:a>a  of  ihe  glancene  beeins^  a  large  quantity  of  the 

'  1 : : :  r  : s  '...■>:.     V*;  I : k f  1  !:  £ i  wi^-e  prepares  it  by  rapidl y  hea ting  Iiy droj^er- 

*J:'  .'.-s  .'.t:.-  i:  "l  ;-  a  r'i::r.-j:r.:  cniclMe  to  bri.:ht  redness. 

■v%":':'.;T-:r  :-:'  zi-:  «*:•.'' ->i::rn:!».=€d  hJies  may  be  boated,  the  prcnlafl 

."iii:::*:   ■>  r  :   :     t   r.:  .*■..-:*:  rjolioiie.  its  con]]X)sition  varvi.  g  en- 

*  -::^":   ■    i.-.v:i.~j  ::  :le  *:r':rj:ii  and  duration  of  the  ignition.     Thtj, 

:r  r. ;  .':*i  -■-■-  :^.-"-  px:-i^s-'.phocyanogen,  the  amount  of  carbvn 

:  iv  ^^i-v  ".  .-  i  ::  .•  :-:r  ^>r.:    £=i  o -Id-jx-iasb  ley  extracts  bydrouiolloce 

:r.  r-  .:    * ;-» .r  j  i  r-.r.  :.■:  »::'  i  ".re  Eaelljne.     When,  however,  the  mellote 

is  .'.-.xr^  ".•A-.  :v   ,-•.::  r.  the  la?:  rcniaiciucr  portions  always  yield  iLo 

-^:  ;  -.   -.-;.".:.    *.'.    :-.::rC'jvii  gas  lo  3  voL  c\"anogt'n,  aud  wlica 

:  ^::     .V   :"     v  Ir  . :"  "  :  T*:r.  :ho  r^l.t  j'roj»ortion  of  2  vi»l.  nitrogec  tn 

:  X       ;-.  ■    .     .•  ...    ^    1  i: :',"     —  Acx-vrdinj:  lo  the  different  materiaU  from 

^;     >    ..  .    .-.  .    >  : :-. :  .'.Tx- ..  r.r-:  :^  iho  strength  an  J  duration  of  tlio  Li.i- 

:  .V.  :..   :>   -   ^    *  ■■'    =-    -   »^  ■   -*  *-'■"  pale-yoUow  to  brown,  and  lik'> 

V  >,'         .\  :  •. v^  :  . :.     :.  ■■>!  -     W::tn  ihe  material  contains  sulphur.  : 

:  >   •/. . : ".    .-."..:  v  *-"■  ."^  v>si  r  v  :     o  ■ :: : :  r  -j  o  the  h oa t  for  a  longtime  i  n  i  rri  r 

t,»  Vv*  ;■    :.  :  -'> ■■  '  ■  "•"  <"''■']  -czi'.y.     Hut  all  niollone-residuos  agroo  in  tliis. 

#  ■  . :  ^\ ;       -.-..:.  .^   :  .:  1. ;■  r  : o jnp-.  ra: u  i  o.  t  hey  arc  c«  'Uiplc toly  riv«  -N  •  d 

::-.s*   *    ;•.  ^   ■■•    i^.i*    -■■■'  i:.'i   va]V.:r  'f  hydrocyanic  acid,  thoriI-:i^-' 

- V     ■  :   J-     V-    :.:w':s  varvirj  however  with    the  nature  •  f  tL-; 

Iv  ;\  •.  .V..\V-.  :-;-;.*:  iVi.;i!:od  ly  heating  mercurous  niollonjiio  in 
H  jvior:  :::'.  t'  i'  «\.^'w^.i  i:;:x!::ro  <^{  c,\-aiiogon  and  nitrogen  gases  is  tL^v• 
I.  :;::)•>  .-^V^oilvd  by  J^  :a-hIoy  ^LiibigV 

;*••/:   -:..,<,     Furt*  r.:oiui:e  is  a  loose,  light  yellow,  strongly  stjin":,'. 


MELLONK* 

Ulfitelefis,  and  iaoaoro us  powder  (Lieblg), —  The  crude  mi^llone  Dhtained  from 
■tilphtiCfaniJc  of  potiijssium,  common  suit  ami  «liloHne,  or  from  pseudotiilphncyaaofeQ 
(I),  is  of  m  liglit  ydkiw  colour,  lo^se  ond  finely  Itiminar  (Licbig),  Ugbt  yellow  with 
a  tinge  of  grey;  (Hcnneb*rg).  —  The  so-called  gbuccuc  (mellone)  i>repared  from 
polieiie  is  yellowjjh- white  (Viilckel), 

FormalK  and  ealeuktioQs,  Rccordlnf  to: 
Uehig,  Vtikkel.  Ltturcut  &  Gorhardt* 

6C_„..  36  ..„    3913  4C 24  ....     3.V82  12  C 72  ...     35'92 

4  N    .„.  66  ,...     60"87  3  N    ..,.  42  ,..,     62*69  9  N    ....  124  «..     62-69 

H    „.,     1  ....       1-49  3  H    ....       3  ....       149 


0»N*  .„.  92  ...,  lOOQO  C^N^H      6/   ....  100  00 

Ldorent  St  Gerhardt'a  formula  h  Volckeri  Irebled. 


0i^m^  201 


100-00 


c 

N 
H 


Analyses  hj  Laurent  and  Gerhard U 
ff.  &.  e. 

3573    35*8     36'4 

62-50    62-4     61-9 

1*77 1-8     «       17 


360 

62*2 
]'8 


L 


lOOOO     100-0     100*0    lOO'O 

Aualysea  by  ViUckcl. 

€,  /.  ff.  A.  I.  *.  I,  m.  ». 

C„„  31  63  ...36*01 ....  37*02  ».,  32*  17. ...36  52  „.,   36'31 35-57  ...  32*49  ...  35*07 

N....  ....  61*92.,..  62-85 

H...     1-42     .    1*75..,.    1-91  ...    2*03...    1-71  ».*      1*77....  1*58....    1-89....   2-09 

100*00  „„  100*00 

Liebig  based  Ms  formula  on  tlie  combustiou  of  crude  mellono 
Detained  from  pscudos*ulphocyaiiogen,  with  oxido  of  copper,  wliicli 
yielded  S  vol.  carbonic  acid  gaa  to  2  vcd.  nitrogen,  and  on  the  decompo- 
sition of  ni  ell  one  by  i<imple  ignition,  whereby  he  obtained  1  vol.  nitrogen 
gfts  to  3  vol.  cyanogen.  —  Laurent  &  Oerhardt  ignited  their  mellono  for 
some  time  in  a  platinam  crucible  before  analyzing  it;  a  wns  prepared 
from  pseudoaulphocyaiiogen ;  b  from  ammclin;  c  from  ammelide,  nnd  d 
from  chlorocyauamide.  —  The  crude  mellone  tf,/,  ff^  analyzed  by  Volckel, 
waa  obtained  by  variously  long  ignition  cif  pscudosulpiiocyanogen  pre- 
pftred  with  nitric  acid;  h  with  eulphocyanido  of  potassium  and  chlorino 
gSLs;  land  k  from  hydropersulphocyanic  acid;  I  from  poliene  (i.f.^froni 
tlie  residue  obtained  by  beating  £ulphocyanido  of  ammonium);  m  and  n 
from  fiulphocyanido  of  mercury. 

Decompositions,  Mellone  heated  in  a  closed  vessel  h  gradually  but 
completely  resolved  into  a  mixture  of  1  voL  nitrogen  gas  and  3  vol. 
cyanogen  (Liebig): 

C«N<  -  3C2N  +  N. 

It  18  resolved  hereby  into  nitrogen,  cyanogen^  and  bydrocyanio  acid 
(Volckel); 

C^N^H  ^  C'NH  +  C'N  +  N, 

When  mellone  obtained  from  ammelide  or  chlorocyan amide  is  ignited  in 
a  tube,  it  disappears  completely,  giving  off  vapours  which  smell  of 
ammonia  and  hydrocyanic  acid,  and  deposit  first  a  red,  then  a  yellow,  and 
k^tly  a  red-brown  sublimate,     The  sublimate  gives  oft  ammonia  when 


S?i  ACSIM:  NTTROGKN-NVCLEUS  CTN*. 

£r»»c  wi'^  pr-uib.  &z:i  pz^ecipxUtes  nitzmte  of  ailrer.  The  eaeoot 
ziix:^.rf  eT:.>vi  &i  lie  s&ace  lime  contains  »  gaa  (ammonia)  which  ii 
»cis.:r;fc  ':  j  tv  ir :<*!.:  r>  acid,  another  (cyanogen)  which  is  absorbed  hj 
p:tis^.  izi  i  i:--i:e-  r:*VIe  .."as  nitrogen;  the  relative  qaantities  of  the 
lir:-:  '>  -^  i:  iLt  ^riii-ij  ::  the  experiment  =  9  :  51  :  40,  and  at  the 
czl  =•  '. .'  J".  : .'  Hfzo?  ::  appears,  that  the  decomposition  of  mellone 
:j  i>r»:  is  :::  Tfrr  si-rlr    Laurent  k  Gerhardt). 

i.  Xi'Jr.i*  l'ei;ei  :z  irr  diloiine  eas  forms  a  white  Tolatile  tub- 
RjbT.'T;  iiT -^  4  Tt.-cfrr-l  A-.zz.  ari  attacking  the  eyes  rery  stronglv.— 
?.  Mill.  If  Lfs-.."-:*  CT:ii::il'T  i::  l-.iling  nitric  acid,  contmuallv girinv 
ca  &  ^*s  vi.:!"  i*:iTA:t  j  v^rr  iiiilt  or  no  nitric  oxide,  and  is  resolTedinto 
i.r.T:-.zj:i  iri  :j-irf  ..■:  i-.i.  wli:L  crjnallizes  in  long  needles: 

7:-;  :T^:..r:.  .r  .:  r^s  is  i-r  ::  ills  c:rc7.m«tance,  that  part  of  the  mellone 

>  T--  "?£  r.-.T.T't::  J  £■  ;-.'•.  =T«.s?d  j-crLips  iuto  nitrogen  and  carbonic 
wi  '  fi:  :":ji:  :ii  ztj^I-IJ  f  cjirjlic  acid  obtained  is  less  than  that 
^:  '.i  ,5  rii^^ri-i  :t  \-*l;:.'-i.::::i-  As  no  oxidation  takes  place  in  this 
rfj::  r.  .;  :?  .••.riA.i.lT  r-mirkii'je  ibai  other  acids  do  not  decouipaee 
T.«:  .T;  T  :i;  sLTi:  "  i-i: T  liirir^.  —  4.  Mellouc  dissolves  in  oil  of 
^  :.-  ..  T  :*  ;-^:  i:.:-   ::  iTi::i:r:4:  water  added  to  the  solution  throws 

.".  Jr: .::  Ti-ll.-f  -5  i-:-.-: r  jt"?*!  Vv  pMash-ley,  eren  in  the  coliii 
r  •  T.^  -7  :  .->.c.cl"-.Tf  :.  ::  ':-;*;  a  belling  heat,  it  dissolves  slowlr 
a:  .1  .^.  .-..,-..;  v.  w.:!  .■*:m;.;i-£  £"r.-l-:::n  «:f  ammonia,  and  forms  a  potash 
si:    •  :  •. :    .rrscfc!— ri#  :•    '.:7j   lef-iles   ard  contains   a  peculiar  acid 

*.r  -  ■ '.  '•  •.-.:*▼•  ri  s.>.vri  ::r  to  Henneberp.  is  identical  wiib 
.N  ■  :': :  i:  :.     :ri.T-:*l  rj  r-s At':: 2  meliotiide  of  potassium  with 

•.».>.<-•  -:.,tT  ':%*.:  -i  t:*".   t  ::-:   :r*?  sia:c  bv  dissolving  the  pDritie^l 

•v..--.*  -s.:  i  T  T-L"^  L.l:z  I.  :ri-c  scii.  and  purifying  the  neeJirt 

^*  .r  s.-.A-^:.  ::  >•  r^  :- -»?:rrfts. ."..»:;  -  Liebig^.  ^  Accordinj  to 
':,.'.    .  ». -^    : :.    £.  i    >  t^:«:  t  :..':;•£   :>:=:  ii?  sail*  by  strong  nitric  or 

>  V-..-  ..  :-..:-.  —  . :'  A  ▼i.Tc  r:wi:r.  from  the  hot  aqueous 
5<.  .  r  .*:.:.  ".  \:'.  "•  :1  *  ^fw  cr.r»5  of  hydrochloric  acid,  it 
i^-*\*  ■  ,>  .  T  .r»  ,:  :▼:::■  m5«.  «-.:i  5*Tara:e  crystals  projoctini 
fv^  .*■.-*'  ■  4i  .7^  :  ^i-.  7«.  ^*:£T  a:  17".  more  readily  in  hoc 
•%  /T  V.'i"  f.-^.:  ■.-•'.:. \>  i  >:r.T.j  <ri:r.  rt>iifii5  htm  us.  and  deconipud« 
^'x-N    t  .>  *  :;r    :  .-i :-•.-.  *  . :   •.i-:r:^     Ti?  crystals   contain    16" So  pc. 

V  *  <"    '  ,::.:.:     :rp?:ill-Xi:..-=.    which    is   completely 


■  \ 


5  H 

?•-. 

A^cor^c^  to  V5!fkirL 

...      4S    ....       31-3: 
-       70     ...     43  75 

3     l'^ 

52    ...   .    2«r« 

4    •^. 

-■* 

!^3     100i»0 

t:  Li-.:.-:  St  &  Gtrbardt. 

:2    _. ..   :»j:.^ 

112     ....         50  91 
4 l-i 

52    !*:>« 

^20     I'.WN 

KIBLLONE. 


383 


Liebtg*a  Aimljsei. 


C 32*30 

K..- «.«» 48  00 

n .......,» 1*5? 

O « 19*13 


32*30 

48*00 

1-86 

17*84 


Heimeberg'8  Ajialysis. 

C , 32*00  ...  32-03 

N 

H    ....„M., 1'71  .».     2  00 

O 


Crystmllixca  acid  ....  100*00  ...  100*00  ....  lOO'OO        Acid  lirled  at  100'— 120^ 

Tho  acid  a  was  punfied  by  one,  h  W  two,  and  c  by  tbree  crysiilli na- 
tions [frrun  water  or  from  nitric  acid  tl  (Liehig).  According  to  Lrcbig, 
the  acid  may  be  rcf^arded  as  a  componna  (»f  cyanic  aetd  witU  a  nicl Ionic 
acid,  C'^N*H'0\  Tbls  view  wonld  agree  better  witb  Vtilckors  roriiiida, 
wbicli  bowovcr  Tc  qui  res  more  hydrogeu  tbaa  is  given  by  most  annlyses  of 
the  acid  and  its  silrcr-sah.  —  Laareni  &  Oerbardt*s  formula  diifers  cnn- 
aideriibly  from  LicbigV  analyses,  moreover,  according  to  tliia  formula, 
tbc  acid  eliould  be  tribasic  (aeo  t!ie  eilvor-salt,  &^c.),  whereas  it  contains 
only  4  0.  On  the  other  hand,  this  formula  gives  a  very  simple  expla- 
nation of  the  forjuHtiou  of  the  acid,  with  evolutiou  of  ammonia,  from 
melloEC,  anpposing  that  substance  =  C^^N^IP: 

C»2N»113  +  4U0  «  C'*I^'*H*0^  ^  NH»* 

Volckera  formnla,  supposing  aa  he  does  that  mellono  =:  C*X*H,  giroa 
the  ct[tuLtion: 

4C^N'H  Hr  8HO  -  2CSN*H30»  +  2NIR 

But  if  wo  assume,  with  Licbig,  that  mellone  =  C*N*,  we  shall  then  have, 
according  to  VtUckers  formula,  the  improbable  equation: 

12C^*  +  30HO  =  OCWH^O^  +  3NH^ 

With  Lieblg's  formula  of  the  acid,  it  is  impossible  to  form  an  equation 
unless  wc  suppose  other  products  to  be  formed  at  the  same  time. 

The  acid  decomposes  when  reorystallized  from  nitric  acid,  with 
formation  of  ammonia  and  probably  also  of  cyan  uric  acid  (Licbig),  For 
thU  decomposition,  Laurent  it  Gerhardt  give  the  equation: 


k 


CWN*H<0*  +  8HO  =  2C*N'H»0"  -¥  2NH*. 


The  acid  boiled  with  nitric  acid,  deposits  a  whito  crystalline  sub- 
■alancc  which  appears  to  bo  cyannric  ncid.  At  a  moderate  red  heat,  the 
acid  turns  yellow  and  decomposes,  giving  off*  vapours  which  smell  of 
Gj&nic  acid»  auil  forming  a  white  crystalline  sublimate  probably  coa- 
mating  of  cyannric  acid.  The  yellow  residue  consists  of  mellone  (Henne- 
berg).  For  this  decomfjosition,  Gerhardt  (CompL  menmeU  6,  lOU)  givoi 
the  equation: 

3C>«N*H*0*  *  2CWH»0«  +  2C»iN»H**  ^ 

Tol€uh-$aU,  fl.  NtutraL  —  1.  Crystallizes  from  the  solution  of  mel- 
lone in  boiling  potash,  or  may  be  precipitated  tberefrtmi  by  an  equal 
volume  of  alcoboL  Purified  by  rccryi<tallixation.  Long  delicate  needles 
having  a  eilky  lustre  and  strong  alkaliiio  reaction*  Tbo  salt  melts  when 
heated,  witbout  blackening,  giving  off  ammonia  and  leaving  pure  cyanate 
of  potash.  Dissolves  very  easily  in  water,  but  is  insoluble  in  alcohol 
(Liebig),  IT  2.  The  same  salt  is  obtained  by  boiling  1  pt.  of  mellouide  of 
potassium,  10  pts,  of  potasb-ley  of  sp.  gn  1*2,  and  20  pts.  of  water 
(renewed  aa  it  evaporates)  till  the  concentrated  mass  is  no  longer  curdy. 


3S4  ACWXStz  Xm06C3HrCCUU8  cw*. 


Ins  nfifite  a  m  mmi  «f  fwilf  Aipfwl  eiTStals.  The  erjstals  vt 
wuiKni  fo.  »  flier  xmf^eA  whk  m^hftw,  fint  with  ■olutioa  of  poUik, 
?ji£x  -via.  ftifCKOiLh.  lakd  iPuif>lAni»fd  from  boOini^  wmler,  a  small  qutntikj 
4i  LuDuibii,  t«££rMded  to  the  fihzate.  On  eooling;  the  salt  enrstallint 
2.  eiuxicries  jnsmiac  seedles,  harin^  a  glassy  lostre  and  olten  |  ^ 
XT  jitt  iiox.  Tbe  nh  has  aa  alUiine  reaction;  its  taste  it  sotpj 
K  ±r&.  anc  afiervardf  hitter  and  irriuting.  The  air-dried  alt 
fibfltit  c'^fs-  soLJj^xn  aod  or  hf  fed  to  120^  gires  off  £rom  13*86  to 
14  4^2  i..t^  =:  f  Ai  )  ^vaMT.  It  seks  at  a  low  red-heaty  giring  off,  fint 
ammojaacw  S2ia  anervardf  acid  Tapoon;  the  crystalline  residue  treated 
voa.  salyLsirK  ar'»d  er^^res  t^  odoar  of  cyanic  add.  Dissolres  in  7*4 
lis.  msB^  ai  l**".  and  ia  1  or  2  pts.  of  boiling  water.  The  wlntioB 
x-JKyof  wijif  ejssaZ^Be  fxmphates  with  chloride  of  bariam  and  sulpiitts 
4C  mtcness:  a*  t^Ikr,  jeLow,  aBorphoos  precipitate  with  sesqoiehforide 
«c  zroa:  Kxsi^  wkacL  arUaUo-gruialar  with  cupric  salts;  and  witk 
sL-rvr  A^  a  cxrir  ftuipilitf  aot  rerj  solnble  in  nitric  acid  (Hennebog). 


Cur.  yir"^c  -a^  Eaartefff .  Calc.  aoeotdiiig  to  Gcrfaardt.  Henn^Kif. 

liC 'riS-  ...     11-^  12  C 72-0  _.     21-52    ^    21M 

:v     !*f^  ...     »-ll  8X 1120  ._     33-48 

E        _...       :-f'  -        ^3  H 1-0....       0-30 Ofi 

3  0        it-*  ri3  O 80...       2-39 

3S? :*:-*—     Al-^T  3KO 141-6....     42-31     .,    42-W 

•-'>-xr=ik3i.>      lH^ri~U*«  C^XniKH)*.^.  334-6  _  100-00  f 

K  -fr»i  «rr-  —  Acecc  or  weak  nitric  acid  added  to  the  concentntoi 
fVkCis.'a  ;c  r-  lircws  Cvwn  sparlnglj  soluble  crystalline  scales  (Liebig). 
T  Ttr^  jMLiisa,  ii7ae£««t  ia  nnshine  (Hcnnelirg). 

Ca:ir-  fc-T^^rrr  tr  E«»b!rr.  C«k.  Mxordiiig  to  Gcthardt.  HennfUrr. 

-»^-  ■  -i^''  r^«  12  C 72  0....     27-90     ^ 27  21 

'•y Si*^  57^  8N.._ 112-0....     43-38 

ik  rw^     .       1-15  3H    3  0...       1-16 121 

I  O  *»•  »•     -     15^  5  0~ 240  ....       9-28 

k:"l.     <::       i^n  ko 47-2....    I8-28   wm 

C=vI^C«...  itn  i  ->  KvOO  C=N»H»KO^     2582  _  10000 

T„^^r  ^pz''. Obtsiced  bj  sddlng  chloride  of  barium  in  exeeai  to  t 

l^.r-V^  ;:  -.-^  iixriion  of  the  neutral  potash-salt,  and  again  heating  tk 
H-xCi  xhiT  pryciwtation.  Microscopic  needles,  rerv  loosely  nggn- 
*^.^^  jv^  crrftaif  contain  water  of  crystallization,  the  greater  part  of 
i^vi  L*  "?Te=Vf  at  ItXV.  At  120%  the  salt  still  retains  1  At  water 
^r^..v  ;^  -x^— vf  ai  *30'.  rThe  quantity  which  is  giren  off  betveea 
|.x'^^/:>-^.~:^'*l--i^  JVC-:  bV  calculation,  1  At  =  207  p.c.]  TbeaJt 
c^^  ar>\'  ^ve  *lti->2  p-c.  C,  049  H,  and  52-66  BaO;  dried  at  120°  it 
Xx>^  ^:Mo  i\-  BiO.  and  at  250'.  54  12  BaO.  According  to  these 
iun  lA  :ho  fcT::=:a  of  tie  .^It  dried  at  250^  is  C"N'HBaH)-;  and  tliat 
^^f  tW^i  drl^Hi  at  U^v-120-'  i.  C^VHBaH)*  +  2  Aq  (Henneberg). 

v<*;iV'xft3.V. TLo  alkaline  pi»ta*h-€alt  a  forms  with  an  acid  aolutioa 

^>f  n^rato  of  Vrnor.  and  the  acid  potash-salt  with  a  neutral  solution  of 
nitmto  of  >ilver,  a  white  curtly  precipiUte  very  sparingly  soluble?  in 
IhmImc  wJiric  acid  ^^Liebii:^.  Drieil  at  100%  it  forms  a  white,  scarrflT 
bUAoiusi,  friable  mas*,  .<iril  retaining  a  certain  quantity  of  water,  wIkIi 
il  d.HN*  liot  cive  off  at  130^  (Hennebcrg). 


MELLOXE. 


385 


Anh^fdrouM  Salt^ 


CakalatioD^  according  to  Liebi^. 

8C. 48     .,..     13-11 

5N 70     ....     1913 

2  Ag 216     ....     5902 

4  O     ...........       32     ....       874 


Calculiition,  According  to  Tttlckel. 

8C 48    „,.     1308 

5  N ro     ....     1D07 

H 1     ...       0  27 

2  Ag  _..... 216     ....     58*86 

4  O    32     ...       8-72 


C"NUK=Or,.,     3C6 


Jiilc.  according  to  Ilenneberg, 

72     ....     13-26 

98     ....     1805 

1     ,  .       0-18 

f 324     ....     fj^^tir 

48     ,.,.       8-84 


100*00  C»N*HAg30>....     367     ,..,  lOO'OO 

Ciilc.  according  to  LaoFcnt  &.  GerUardt.     lAtWg, 

12  C „„.„.,..       72     ,...     13*31  13*55 

8  N    ............     112     ....     2070  

H     I     ....       0  18  ,..,,..     0-15 

3  As 324     ....     59*89  58-50 

4  0     , 32     ....       5  02 


CN^HAg^O^      513 


100  00 


C'-N*HAg^O*      511 


iOO'OO 


%     Ilifdrated  ftaii,  dried  ai  100^, 


CjilciJalion  according  to  Henxieberg,         Calcubtion  according  to  GerLardt.* 


12  83 
17*47 

o-:i3 

57-76 
im 


12-88 
20*0i 

0-53 
57% 

B-59 


Henne. 

bcrg^ 

...   13*12 

..     0*54 

...  57-86 


C»2X*7HAg30«  +  2A(i  56i  ...lOOOO  C'2N«HAg'''0' +  2Aq  S59  ....10000  % 

The  CArbonic  acid  and  nitrogen  evolved  in  Ujc  combustion  of  the  lilvcr-talt  were 
bj  volume  as  8  :  5  (Liebig). 

According  to  Vokkel  {Atin.  Pkann.  C2,  97),  the  same  pntasU-salt  la 
Dbtaineil,  togetlier  willi  a  ^rnall  qtmntity  of  eyatj urate  of  potasli,  wlieUp 
instead  of  mellmie,  polieiK'  (i.  c,  the  rci^itine  oUtiiiiiutI  hy  geotJy  heating* 
aulphocyanidc  of  aramoniuni)  is  dissolved  in  Loilirig  potaeli.  The  iicid 
sepanited  from  the  potash-salt  by  a  stronger  acid,  is  white;  crystallines 
from  hot  water  in  shining  needles;  and  in  the  state  of  aqueous  solution, 
reddens  iitmua  slightly.  -—  When  heated  in  a  glas*;  tube,  it  emits  a  win  to 
fume,  then  gives  off  ammonia,  and  loaves  a  yellowish  residuci  which 
^udnally  disappears,  with  evolution  of  cyanogen.  It  dissolves  sparingly 
tn  cold  water  and  alcohol,  hut  with  tolerahle  facility  at  a  boiling  heat. 
The  aqueous  Kolution  forms  a  white  precipitate  with  nitrate  of  silver. 
The  equation  for  the  formation  of  thia  acid  from  polieue  is,  according  to 
Vulckel: 

4CWH*'  +  12110  «  3C«N^HW  +  9NH^ 

If  the  heating  of  pse u d oso I pho cyanogen,  or  of  hyd ropers ulphoey a nio 
acid  be  interrupted  before  the  evolution  of  sulphur  is  terminated,  tho 
residue,  wbich  contains  poliene  and  not  niellone,  dissolves  in  potitshdey 
with  evolution  of  ammonia,  even  at  ordinary  tcmpemtures,  and  tho 
browDish  yellow  scdution  forms  with  acetic  acid  a  greyish  white  gclatinou.i 
precipitate,  which  is  not  liydromellonc,  but  a  mixture  of  snlphur  and 
amnieline.  For,  its  solution  in  hot  nitric  acid,  filtered  from  the  sulphur, 
fields  on  cooling,  colourless  needles  of  nitrate  of  animcline,  which  contaiu 

*  Oerbardt  {Compt,  metmteU,  6,  lOG)  gives  onlf  tbe  calcubtion  of  the  tnhydroiit 
talt. 

TOL,  IX.  %  ^ 
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J  90  per  cent  C  and  3-2  H,  and  from  irlilM.  .n.^^ • 

line.  S'be  Watioo  «[  an,me.S^;:.' ^1^1^^^^ 

takes  place  as  represented  by  the  equation :  ^^ 

C«N«H«  +  2HO  =  0^5Hso>  +  NH«. 
(Laurent  <&  Gerhardt,  K  Ann.  Chirn.  Pkyg.  id,  102). 

andS'iubijr'""'  "  "***''  coW*l"te'acid.„ddk.li,.W^ 
HydrmdloM  or  Hydromaionie  Acid. 

ff,dromtU»n.  HfdnmMmtSure,  MtlbHutauertofia^,  Acid*  mOMtHrii^. 

rreparaiion.  1.  Aqueous  mellonide  of  Dotafisinm  i.  i.M^.:hU 
With  nitrate  of  lead  or  sulphate  of  ^pper ;  "Tbt^^r^^i^inSS 
washed  by  boiling  with  water;  then  diffosed  in  hot*^  water  wd^ 
pj.^  by  sulphuretted  hydrogen;  and  the  filtrate  evaporated.  (GmT 
If  the  pivcipuate  has  been  well  boiled  with  water,  the  fiydromellonic  idi 

"?  V  '':!^'^'"^**^T  Wr^-  When  a  hot^solutiouTS 
lonido  of  pota^ium  IS  mixed  with  hydrochloric  or  nitric  acid,  the  mii^ 
«H>n  becomes  turbid,  and  deposits  hydromellonic  acid  in  white  S 
which  if  tbe  bquid  IS  very  concentrated,  thicken  it  to  a  soUd  mam 
(laebig),  "*5- 

Tr^^^^^Us,  As  obtained  by  evaporating  the  aqueous  solution  (11  it 
fonr.<  wh:to  opaque  crusL<:  as  obtained  by  precipitation  (2),itfo™i 
wLue  cwhy  powder  which  leaves  a  streak  (Gm.).  Inodorous  and  t^ 
le,^  1:.*  <olm-on  in  boiling  water  scarcely  reddens  litmus  (Gm); 
r.\v;t'r<  i:  ^irvuirly  (Liebi^\  ^      ' 

Tho  ,r'::  .^irr.-i  of  liydromellone  is  not  yet  determined  with  M- 
:s:.:v.  L:ck^'  ,J:r.  P^.:ri.  oO,  33?)  formerly  supposed  that  it  to 
trcv  :r.r.:  r.:i^^i•JI:^  and  rtv^rdo.1  ii  as  OX4f.  He  found  that  bvdr>. 
r.  t ... :  0  .;::;-,?  s:  UX\  \-:e;doi  by  combustion  with  oxide  of  copper'ncth 
1  ;•  44  y:.<  v.::cr  or  rather,  according  to  a  more  recent  correction  (A%i 
T'  ..  •-,  •;::*.  s-44  ^:5.^  to  1i»0  pts.  carbonic  acid,  and  thencf  cc^ 
v'.:.::\:  :V.-;  ::  v\:::i:«ed  oc!y  1  H  to  6  C—  100  :  8.44=6  .  22  (caHwcif 

.V::v  rvwuVT  ^It'n.  P\::ra^  57,  111\  Liebig  pronounces  the  bj»h^ 
r*;**'. :  e  r>;pi^^:  by   :?   :o  he  aa  ac:d  potash-«ilt.  which,  after  drriii-il 
* .'.  _-  >x">  /f  r  ir.'cvc.  oyirc^^z.  a=d  hydiv<Tanic  acid  when  heated.  »i 
>/.-  ,>  :•  V  :   :yAr  .U'  c:  ^  :as?:::!r.  wbe=ce  it  i?  =C»X«HK.  [Accordls; 
:     :     >  :  -       t.  :'::^  r-.tuici;-::  :z  ny-irvEtlloce  should  amount  to  !fc>n»- 
v.v:    -     -v   : Mr    ":?  r^r  >.-:.  ^h-r«i<  :he   17   per  cent  of  potasMua 
o. :  -  -  -  : .  V  A  l.:;le  =:::v  :uJkS  .0  p*r  «ns  .  —  According  to  the  /on-e 
:     -  -\\    : ^^:i:.'^:^-:^.  :;erv  exi:?S5  as  cier  acid  pi»iaah-salt,  which  a 
/.:.....•-       :v:  »1'.:*  Ikri.ix,  ca  i^i^liC  hydnx'liloric  acid  to  the  h« 

>.   .....      :  r-ll.  =  :i<?   ;:  r>.:aBSii3i.  ^./^^  prwipitate  redissohes ifri 

\jL^     ,:  :-     j^  *-  -'*  •-  cry?ril  -w  *:t  v->K\^r^.  ^  These  huiiins  coDtain^ 

iv:  A  =  :    *  :.v;.;^<5>:it:     •▼:':>.  =  -  i?  rjasfcraable  iha:  mhon  a  much  la.*j;.r 

rfW"^^  ,:    :   i-.v-:  .:■:   i:      '•"  ■^■^-.*  ^'-  ^  fonneti  much  richer  ia 

fcijs.i:j'    -        ■■'■'    *-'■    ^"^^'^   :r'^   -^   prwipriation  in  (2)' - 

^y    ..  .  .•   :      .M-      "  :     !^^•-:J  :  *^*-  -f '  ?•  !^**:im  trvn\  hydrvmcliow 

Iff  ff'"^'  ,.v^:3;«B  ».-.!  A^.".  i-  --'i  2jnl:».-ai*iLi«*  i*  rvj^lved. acAHtl n; 
[Stk  :aw  s::^'^^:'^  ^'i  ^'i'^  ccxlicw  KHctie  in  water.— [It n 
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jioa«H>|o  til  at  try  Jrouii'llooe  may,  only  under  peculiar  circumstances,  con- 
tahi  sa  much  potassium  as  Lit-big  moro  recently  found;  in  the  product 
obtained  by  (1 ),  Gmelin  found  by  igntUon,  only  eligbt  traeefl  of  potassium 
compound.'?;  aud  Liebig  also  {Ann.  Pknini,  50,  359)  in  bis  earlier  expc- 
rimeutfi  obtained  only  traces  of  cyanide  of  potassium,  or  cyanato  of 
pota^b], 

Laurent  Si  Gerhardt  treated  mellono  wilb  potasli-ley;  procipitated 
tbe  solution  by  an  acid;  wasbed  tbe  gclatinouB  precipitate  with  water  for 
three  days;  and  found  in  it^  after  drying  at  135',  from  29*5  to  30  per  cent 
C  and  2-2  to  2  p.e.  H.  From  tbe^e  results  they  regard  hydromeHoiie  at 
135°  as  C^^\*H*0*j2Ag,  stating  bowever  that  tlie  matter  ia  not  satisfac- 
torily determined,  beeause  tbe  bjdromellone  obtained  in  tbe  manner  just 
described  eon tained  a  considerable  quantity  of  potat^b.  [It  ssbould  als^o  be 
Icnown  wbetber  tbe  melloiie  was  treated  with  cold  or  with  hot  i>ota^b; 
in  tbe  former  caEc,  tbe  potaeb  would  (according  to  Liebig'a  expeiiments) 
have  dissolved  merely  tbe  bydromelloiie  wbieb  ia  generally  contained 
in  crude  mellonej  but  if  boiling  potash  were  ii^ed,  tbe  peculiar  actd 
[cyameluric  acid]  above  dcBcribed  (p.  3B3)  should  bo  produc€^d,  and 
would  be  sufficiently  di^tinguisbed  from  bydroraellone  by  its  property 
of  crvfitallizing  in  needles,  by  its  deconipoeibility  by  nitric  acid,  and  by 
the  ttiflerent  conatitiition  of  it^  silvor-i>ak,  ^ — Moreover,  in  tbe  hydro- 
melloue  precipitated  by  an  acid  from  uicUonido  of  potassium^  and  con- 
taining potassiuui,  Laurent  &  Gerbardt  found  330  p.c.  C.  and  1*3  H. 
Tbie  acid,  after  being  diget^ted  for  24  hours  with  bydroeldoric  acid,  then 
wasbed,  and  dried  at  180^  exhibited,  when  moro  strongly  heated,  the 
following  phenoniejiu,  which  show  that  at  thia  temperature  it  still  retains 
nearly  10  p  c.  110:  First,  it  gave  oft"  10  p,c.  of  pure  water;  then  2  p.c. 
more,  but  accompli nied  by  white  fumes;  then,  witb  i^tronger  indications  of 
decomposition,  4  p,c.  more.     The  residue  contained  potass-iimi* 

Laurent  &  Gerhardt  formerly  adopted  tbe  formula  C^-N^H^O*  hulvedj 
^C*N*HW,  according  to  which,  hydromellone  would  be  an  acid  aldido* 
In  either  case,  it#  compoditioa  would  be ; 

At 180\ 

6C .«„.. 36    3273 

4  N  „. ..„, 56    60  91 

2H.. 2    .„ 1'82 

2  0...,,, ,„..,..... IG     14-54 


C^NWO» 110 


100-00 
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Decomposition g,  L  Hydromellone  heated  in  a  test-tube,  decrepitatei 
slfghtly;  gives  off  water  and  a  large  (Quantity  of  bydrocyanate  of  ammonia 
which  is  deposited  in  tbe  upper  pan  of  the  tube  antl  soon  turns  brown;  |>ro- 
duces  in  the  lower  part  of  tbe  tube  a  white  solid  opa<|ue  gablimate,  which 
dissolves  in  potash  when  boiled  with  it  for  some  time;  and  leaves  a  lemon- 
yellow  residue  (probably  mellone)  which  die^appears  on  continued  ignition 
(Gm*), —  Hydromellone  first  gives  off  hydrocyanic  acid  and  niirogcu, 
tlien  turns  yellow  and  gives  off  cyanogen,  end  finally  leaves  a  trace 
of  cyanide  of  potassium  or  cyanato  of  potash  (Liebig).  (For  Lfturfnt  & 
Gcrhttrdt's    account    of    the    bi'havioiir    of   hytlromettone    wlieii    heated,    tiJ.    tm/K) 

?,  Hydromellone  in  the  recently  precipitated  and  pasty  condition,  boiled 
for  ttrcj  or  four  hours  witb  hydrochloric  or  nitric  acid,  yields  a  clear 
^lution  wliicb  contains  sal-ammoniac  and  does  not  become  turbid  on 
cooling  (l.icbig).  But  when  disfiolvcil  in  strong  nitric  acid,  and  evapo- 
rated at  a  boiling  heat,  it  rcmaina  uudccomposod. 


sm  laasiz  smons-acocun  cos*. 

pnne^^as  -mvF^  TStcIj  s  Ovular  viteE.  tke  f^wf*"*  beeoming  mflkj  u 

li:  Efsol^^' iiiiaiLJj  loii  a^irftfagrrr  ia  stnnz  lutiie  aieid;  somewbt 
-si^r*  ^iw'-j  'iixc  ox  -^rnftl  t'laaalai  im  Oil  o/"  Ftbio^      Both  solotiooB 

jz  's  jsaunaie  jl  xjooaL  a.  oacr,  wmd  m  CMk  wliedier  fixed  or  Tokdle 


JL^Iamt  iosit  vtrii  S]*&jff.  IvasSde,  or  snlphoejanide  of  potiaiia 
^=3^  -as  ^"wrn;  lait  5ms  Bc&wiie  of  poCmaEiam  (Liebig).  —  HTdio- 

elimiinti 


austluBK  3ISSK  -v^  bi«B^  4f  pccasBsm  elimiintes  hjdriodic  acid  tad 
3i«cntf  r  ic  itTwcnfc^  ae  bene  £r<3ai  tke  sihs  of  manT  vegetable  acids,  and 
latsrair*  EaoLr^s  at  a  warn  ai|aeoes  solatioD  of  acetate  of  potisktf 
r^bEIj  as  ZL  <sKmQff  f«Cfti&  or  cazlKwale  of  potash,  fonniiig  mellonide  d 
WHoeBsciL  Ld»cr  .  —  F??«  a^)a«««s  solations  of  the  mellonides,  aH- 
lonzTt:.  xjirnoLjivx  ia>i  srcne  and  qnicklj  throw  down  hjdromellooe 
ai  ^xj^k  vir^  fakis:  aeecac  an-i  prodaces  the  aame effect^  bat  leas  quidlj 
aa»L  nmuuiseLj    Gai.> 

Jt^'Z  tiiSi  If  Jnnjafxaa. —  Obfiuaed  bj  precipitating  aqoeoos  mel- 
jiiil*f»f  :r  ^cLTxn  wi'^  ca;t*:cAte  of  ammonia,  and  evaporating  the  filtnt«. 
2£seaL':C<£«  3KL':ci»it*  z-i  pocaseiam  in  appearance.  Gives  off  water  d 
i-:a  ^»£CL  b?a:e^  then  tnms  yellow  and  gives  off  ammo&'a, 
iri*  *i-  i«ccipc6::i:::-prodacts  of  hjdromellone.     iDSololJe 


Jli.  o-*-  :/  fyiM-'^n.  —  Firmition.  I.  Bj  beating  melloDe  viti 
z*:  lie*. ^^.  C: z:  •:  - 1:;.:  -  lAke^r  place  attended  with  e volation  of  light  inJ 
i-ti:.  1^1  :  rriAixz.  «::  a  5nall  qaantitv  of  ammonia,  the  hjdnigen  of 
t1::1  i:?  r«rrLi.r«*  i-rrlieil  bv  the  rock-oil  adhering  to  the  poti&>ion. 
Tlr  r£>-.:'rr  :r:i-5pLrtn:.  easiiv  fcsible  compound  forms  with  water* 
i-. .-:.."  '■"Licl  ?z:cL«  i-i:e  bitter  almond;?,  but  contains  no  cyanogen,  and 
jlrlL-  i  liiv'k  ■i:<c:ilcnt  precipitate  ^iih  acids  (Liebig).  —  Even  wbei 
n:-:  .:if  rnrrsirx?'!  tT:m  animeiiJe  or  cblorocjaDaniide,  antl  in  the  recently 
:jT:::->i  j*:^:e.  L?  renrlj  beate>l  with  potassium,  which  has  been  freed  from 
r>:k-..  :■  Iv  rsrl::j  with  a  knife,  ammonia  is  still  abundantly  evolreJ, 
'wh  r.  :'-e  d'jrv  c:n:b'ni::f»n  takes  place.  Consequently  mellone  contaiiw 
hjlr  j.r.  a=.i  the  e^patiun  is  not  C*X*+K  =  C«N*K,  but  C"N»H*+2K 
=C"N^K-  — XH^  (Laurent  A:  Gerhardt).  [The potmssium  during  its  eiporarrt^ 
t!.e  :.:.-  :::\;h:  b<c--=:tf  c-  atcd  with  hydrate  of  potash,  and  this  is  perhaps  the  stmref  «f 
t;  e  *r.jdr:»:  n'. —  -•  By  fusinir  mellone  with  iodide  or  bromide  of  |)ota8- 
jiuni  ^Livbij).  —  o.  By  fusing  potassium  with  melamine  (Liebi/j^): 
C  N'lP  +  K  =  C«N^K  +  2NH'. 

4.  Bv  fusing  sulphocyanidc  of  potassium  at  a  red  heat  with  mellone,  meliiit 
fcrnms  sulpluK»\-aui«le.  cuprous  sulphocyanide,  or  tcrchloride  of  antimoor 
(Liebig).  —  Melionc  heated  with  sulpliocyanide  of  potassium'formsmelloniJe 
of  pota^ium  and  sets  free  the  sulphocyanogen,  which  is  resolved  with 
efferresceuce  into  sulphur,  sulphide  of  carboui  and  mellone;  and  thene^ 


lone  thufl  set  fre<3  conibinea  with  the  rest  of  tlie  potassium  in  the  sul])lio- 
cyanide,  n^in  liberating  sulphocyanogen  (Licbig).  [If  wo  assume  tlio 
correctne.^g  of  Liebi^^'a  fornitila?,  the  reaction  must  take  place  according  %o 
the  following  ec^ualion: 

iCNKS-  +  3C«N*  =  4C«N^K  +  2CS3  +  4S. 

According  to  tliis  equation^  4  At.  solphocyatilJo  of  potassium  rcfiufro 
S  At.  melionc  to  convert  tlicni  completely  into  mellonidc,  thy  re  fore 
(3  •  92)  =  270  pis.  melloiio  to  (4  .  97*2}=  388'8  pts.  eulphocyanidts  of 
potassium  J  or,  in  round  numbers,  rather  more  than  2  pts»  mollono  to 
B  pts,  B  nip  hoc  van  id©  of  potas^siuni],  —  Melam,  ferrous  enlpbocj^anide 
(4(r-NFeS^  -  C°iN*  +  4FeS  f2CS-)  ami  cuprous  siilphocy ankle  (VIII,  90) 
yield  mellon  at  a  rod  beat,  and  consequently  act  like  that  body.  The 
action  of  tercbloride  of  antimony  baa  already  been  given  (Vlllj  63) 
(Liebig). 

Preparati07\,  1.  When  the  mixtorQ  of  2  pta.  ferrocyanido  of  poiaa- 
sium  and  1  pt,  ffulpbur,  whieh  serves  for  the  preparation  of  sulphocyanide 
of  pota^.^inm  (VIII,  79)  is  heated  ijomewhat  above  the  point  at  wliicli  a 
sample  dissolved  in  water  ceases  to  give  a  blue  precipitate  with  ferric 
fialts;  tlie  cooled  mass  dissolved  in  water;  the  remaining  portion  of  the 
iron  precipitated  from  the  filtrate  by  potn?<b;  the  filtrate  evaporated;  and 
the  residue  well  boiled  with  water:  the  filtrate,  when  left  fur  some  time 
in  a  c<Jol  plnco,  deposits  white  cauliflower- like  mai?.^es  of  nrellonido  of 
potassium,  which  must  be  collected  on  a  filter,  and  freed  from  sulpho- 
cjranide  of  ptptassiunj  by  repeated  crystallization  from  hot  water  and  by 
pressure.  (Gm.),  —  G.  licues  {Ikpcrt,  6!?*  343)  heated  the  mixture  to 
dull  rednesj^^  till  it  flowed  quietly  without  giving  off  Imbbbjs;  dissolved 
it  in  Lot  water;  precipitated  any  iron  that  might  still  bo  present  in  the 
Bolution,  by  pot.ish;  evaporated  the  filtrate;  and  obtiiined  on  cooling,  tho 
same  cauliHower-like  masses,  —  Laurent  &  Gerhardt  (X.  Ann,  Chim, 
I^hy$.  19,  107)  heat  the  mixture  far  above  the  point  at  wbich  it  gives  a 
blue  precipitate  with  ferric  enlts;  exhaust  the  cooled  mass  with  cold 
water;  evaporate  the  filtrute  till  it  solidifies  to  a  curdy  masi*  on  cooling; 
extract  tlie  snlpliocyanide  of  potassium  from  tliia  mass  by  [cohU]  alcohol; 
waeli  the  undissolved  mellonide  of  potassium  with  the  sumo;  and  purify  it 
by  recrystjillization  from  water. 

2.  Twenty  parts  of  roasted  ferrocyanido  of  potassium  are  heated 
with  10  pts.  of  sulphur  (better  with  11  to  12,  according  to  Hennehorg)  in 
a  covered  iron  vessel,  till  the  mixture,  when  kept  in  a  state  of  continued 
fusion,  no  longer  gives  out  blue  flame.^,  proceeding  from  the  combustion  of 
the  sulpliiiJc  of  carbon  evolved  by  the  decomposition  of  the  sulphocyanido 
of  iron;  1  pound  of  finely  pounded  and  recently  ignited  carbonate  of 
potash  is  tlicn  added,  wheieupon  the  mans  ngaiu  beeomcs  perfectly  fluid 
and  mobile;  the  mass  left  to  cool,  and  dis'^olved  in  boiling  water;  tho 
5Itrate  evapurated  and  cooled;  and  the  crystallized  melloniilo  of  potas- 
sium washed  on  the  filter  wilh  alcohol,  till  tbe  liquid  which  runs  through 
no  longer  reddens  ferric  salts.  The  addition  of  cirbonato  of  potash 
increases   the   quantity  of  the  product    (Liebig).     [W^hy  carbonate  of 

Sotash  inerea«es  the  prodnctj  and  renders  the  mass  more  fluid,  is  a  point 
e^erving  further  inquiry,]  —  IT*  According  to  llenneberg,  this  process 
yields  a  purer  product  tban  the  first,  but  is  less  certain  in  its  results. 
The  a<ldition  of  carbonate  of  potash  does  not  increase  the  product;  but 
if  the  temperature  bo  raided  too  high^  may  lead  to  the  reproduction  of 
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wli«.*n  tlj«»r'»n;:!ilv  l!«|u;fi»-«l,  i-*  left  to  cool,  an»l  ilissolvcil  in  iMiilli;.-  i*  .:•" 
e  ni*'ll"ni'l»*  «*r  )M.t:is-iii!ii  jirecipitated  from  the  solution  hy  a!-  :■ 
ihcd  wirli  alroln)!  to  purify  it  completely  from  vulphorynniilc  of  j  •■  •• 
ir  <li.->olve*l  in  wati^r;  and  «lecolorize«l  hy  animal  cliarri^il :  th-'  :' ■ 
0  when  ovnporat«'il  and  left  to  cool.  (le])0.*it'?  snow-white,  rry-Ml 
I  of-  polu::a\iu\  i^AvAivjV  —  5.  Cu^mns  su1phocyaui«le  iV:  ., 
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90),  18  precipitated  hj  adding  eulpliocyanide  of  potassium  to  a  mixture 
of  2  pta.  cupric  sulpliate  ami  S  pts.  ferrous  sulphate;  wngbed  witli  dilute 
eulplmric  acid,  whirh  makes  it  quite  wliitp,  and  afterwards  witli  water; 
dried  on  a  brick;  and  iieated,  tu  drive  off  all  the  vvuti'r,  in  a  porcelain 
hii6\n  over  an  open  fire,  till  it  begins  to  assume  a  brownish  colour.  9  parts 
of  ibis  product  are  then  added  gni dually  and  with  ai^itiition  to  6  pU.  of 
5ulphocyanide  of  potaAsiain  fui*ed  in  an  iron  crucible  provided  with  a 
cover  and  placed  in  a  fire,  the  lieat  of  which  h  srrndutilly  raised;  the 
crucible^  after  all  the  material  liaij  been  Introduced,  is  covered  anrl  heated 
till  the  bottom  becomes  red-hot,  and  snlphide  of  carbon  is  no  longer 
evolved;  and  6  parts  of  finely  pounded  and  recently  ignited  carbonate 
of  potash  stirred  up  amongst  tbo  thick  pasty  mas»,  which  then  nipidiy 
give^  otf  carbunic  acid^  becomes  thinner,  and  flowej  quietly,  whereupon  it 
i«  left  to  cool*  By  bulling  the  maaa  with  water,  filtering,  evaporating, 
and  cooling,  a  largo  Quantity  of  crystallized  mellouide  of  potassium  is 
obtained  (Liebig),  The  addition  of  cfl,rbonate  of  potash  increases  the 
product,  which  is  considerable  (Licbig).  [Tho  atomic  weight  of  sulpho- 
cyanide  of  potassium  is  97;  that  of  cuprous  aulpbocyanide,  122,  If  for 
tnid  process  we  assume  the  ecjuation: 

C5NKS2  +  SCTsXu^'P  «  C«N*K  +  SCu'S  +  2CS>  +  S; 

according  to  which,  07  pts.  of  sulphocyanide  of  potassium  and  3  *  122  -^ 
306  pts.  of  cuprous  sulphoeyanido  are  required,  the  nielloiie  foruied  in  the 
process  l^nds  exactly  tlie  cjuantity  of  potassiuui  which  it  requires  for  the 
funnation  of  mellonide  of  potassium.  But  with  the  prescribed  propor- 
tion of  d7  pts*  sulphocyaDido  of  potassium  to  only  G3  pts.  cuprous  sul- 
phocyanide,  the  qu;mtity  of  raelloue  produced  is  far  from  sufficient  to 
tnturate  the  potsisjiium.  It  remains  therefore  to  be  explained  why,  in 
this  C4ise,  the  addition  of  carbonate  of  potash  increases  the  product,  and 
why  carbonic  aciil  is  thereupon  evolved].  Gerhardt  did  not  succeed  in 
preparing  melloniuo  of  potassium  by  thia  prooeas.  —  6.  Eight  parts  of 
Bulphocyanido  of  potay^ium  are  fused  with  5  pts.  of  tercbloride  of  anti- 
mony, till  all  the  sulphide  of  carbon  and  sulphur  have  gonci  off;  the 
residue  dissolved  in  boiling  water,  and  the  mellonido  of  potusstum  left 
to  cryetalllze  from  the  II Urate  (Liebig). 

In  all  these  modes  of  preparation,  it  is  advantageous  to  o^ierate  on 
considerable  quantities  al  once,  a  pountl  or  two  for  instance  (Liebig), 
[Hefiotrberg,.oii  ilitj  utLcr  hatid,  in  prqiunni^  mtllonide  of  potAa^iuna  by  met  hoc*  (:i}, 
operates  with  iiwall qua  itiii«,  p.  391],  The  resulting  mellouido  of  potassium, 
after  being  well  washed  with  alcohol,  is  free  from  sulphocyanide,  but 
often  oxhihits  a  yellowish  cobmrj  arising  from  the  presence  of  a  sulphu- 
retted potassium-compound,  from  which  acetic  acid  throws  down  thick 
gelatinous  flakes.  MellonidG  of  potassium  exhibiting  this  impurity 
must  be  dissolved  in  water,  and  mixed  with  acetic  acid^  as  long  as  any 
precipitate  is  formed;  the  filtrate  mixed  wiili  carbonate  of  potash  till 
it  exhibits  a  slight  alkaline  reaction;  then  evaporated;  and  set  aside 
to  crystiiHixc,  which  takes  phxce  very  slowly.  If  the  resulting  crystal- 
line mafts  should  still  be  coloured,  it  must  bo  mixed  with  a  few  drop« 
of  acetic  acid,  then  boiled  with  animal  charcoal^  filtered,  and  cooled 
(Liebig). 

Properties,  Mellonido  of  potassium  fused  oi  a  red  beat,  forma  % 
yellow,  transparent  liquid,  and,  on  coolings  solidifies  to  an  opaque  mass 
of  needles  united  io  fctellate  groups,  which,  in  cousetjuenco  of  strong  con- 
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tractioHj  exhibits  cavities  filled  with  needles  (Ltebig}«  From  tbe  Koi 
aqueous  solution  it  crystaUizes  hy  slow  cooling  in  wliite,  ftilkj,  li3r«inu<d 
needles  united  in  floeetilent  tufts,  which,  when  the  liquid  h  somewiul 
concentrated,  thicken  to  a  white  nmgtna  (Liebig).  Bittor  nnd  nentrBl  (o 
regetable  colours  (Gm),     Very  bitter  (Liebig)* 

Fused.  Liebfg.  CryMialiired*  iiebl|. 

6C. 360  .».  27-44     26*10            C*N<K  131-2  „«  74*46 

4  N    .„.     5G'0  ..„  42-68 

K    •.«    39-2  «.*  20-88    „„..„     28-51  5  Aq       450  _  25M »ll 

H    ...  .».                 „ 0-19 

C^N*K     1312     ....  100  00  +5Aq    176-2  _.100-00 

As  the  hjdrogen  ttnounts  Co  only  0'07  to  0*30  per  cent«  it  mtut  be 
aecidf^ntal  (Liebig),  ^  Laurent  St.  Gerhnrdt  admit  tLe  same  formnU,  but 
C'"N''K-*     According  to  these  chemists,  the  compound  crystulLLsed  from  watCf  i 
*fter  drying,  C'-N''K.^H*0':  thejr  fouud  in  it  27  jnc.  potafsiuai. 

The  crystals  effloresce  and  1o9e  their  lustre  when  exposed  to  the  m; 

they  give  off  4  At,  water  at  120",  and  the  last  atom  with  slight  in tn* 
locscence  at  180%  also  when  fused.  The  residual  aiihydroue  inelloaido  cf 
potaseiuDi  heated  in  a  retort  above  lU  melting  point,  gives  off  cyanogvs 
and  nitrogen  gases,  and  leaves  cyanide  of  potassium   (Liebig); 
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The  crysl  alii  zed  salt  gives  off  carbonate  and  bydrocyanatc  of 

before  it   fuses  (Gai.);   but   if  the  salt   be   previou^tly    well   dried,  tie 

formation  of  these  products  is  scarcely  perceplihlo  (Liebig). 

Melkmide  of  potaf^sium  oxidizes  rapidly  when  faeed  in  contact  with  the 
air,  attacking  the  platinum  crucible  and  forming  cyanate  of  potash,  tog^t^r 
with  another  salt  much  less  soluble  in  water.  With  cb  1  orate  of  polaib 
it  detonates  and  takes  fire,  forming  cynnato  of  potash  and  a  salt  whidi 
crystal lizes  from  water  in  fine  pearly  needles.  With  nitre  ilfusetat 
first  without  decompoi^ition,  but  is  graduall}'  and  partially  converted  it<« 
cyanato  of  potash  (Liebig).  —  IF  Mellonide  of  potassium  boiled  witfc 
dilute  potash-ley,  forms  cyamelnrato  of  potash  (p.  383),  together  wjth 
formiatc  of  potash,  ammeliJe,  and  ammonia  (Heuneberg): 

3C«N<K  +  UIIO  +  KO  ^  C'-N'HK>0«  +  ^KO^  +  C*H>XW  ^  tSUK 

cjiiinelunite  of      formiate      \  .\t.  amtnr* 
potash*  of  potash.  lide. 

Tho  piTS^nce  of  formio  ocid  among  the  prodncts  of  dccompo^itioQ  wii%  tmt  iMyvt^tf 
dtstiiirily  made  out.  (Hcnncherg).  IT.  —  Chlorine  ^as  passed  throiigli  l! 
aqueous  f^olution  of  moUouide  of  potassiuui,  forms  a  white  gummy  frrct'^ 
pitnt(^  whidi  cannot  be  c(tnipletely  freed  from  chlorine  by  wulcr;  it  (fijsol 
in  unimonia,  with  evolution  of  gas,  fonniTig  a  yellow  solution*  Iodine 
not  decomi^ose  mellonide  of  potassium  dissolved  in  water,  eron  at  %hA^ 
ing  heat,  but  evaporates  (Liebig).  —  Mellonide  of  potassium  diiMlni 
sparingly  in  cold,  abundantly  in  hot,  water.  Sulphuric,  hydrochloric,  «f 
nitric  acid  added  to  the  solution,  throws  down  hyilromeUone  in  thick 
white  flakes  (Om.).  Acetic  acid  produces  no  precipitate,  provided  lli 
mellonide  of  potassium  be  pure  (Liebig).  —  Alellonide  of  i»ottmMm  h 
nearly  tiisoliiUe  in  alcohol,  even  at  a  boiling  heat;  hence  the  a^oeaai 
ioltition  is  immediately  cloufled  by  alcohol^  the  melloni<io  of  pot: 
then  crystallizing  out. 
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UELI-ONIDE   OF  LEAD. 


Melhnidc  of  Sodium.  — Olvtsiiued  by  tlecoiiiposm;^  mellonulo  of  ban  urn 
wilh  nirbooate  of  soda  in  tbe  humid  way.  W  lit  to  livd  rated,  silky 
needles,  tolerably  eolublo  in  water,  insoluble  m  alcohol  (Liebig), 

Mdloniile of  Barhtm.^^  Aqncom  niellonide  of  potassium  forma  thick 
white  flakes  with  dilorade  of  barium  (Gm.).  They  crystallizo  from  the 
buiJin^f  a<iueoas  eolutiuu  in  sbort  tranaparciit  needles,  contiuuiog  G  At, 
water,  5  At,  of  which  (20 '87  p  c.)  go  oflT  at  130,  aud  retjuiring  a  largo 
^nantity  of  boiling  water  to  disaoJve  them  (Liebig). 

Mdhnide  of  Stronl'utm. — Obtained  like  the  bariiim-componnd. 
Dissolves  much  more  readily  iii  water,  its  boiling  saturated  solution 
eulidilics  in  a  magma  of  blender  needles  (Liebig). 

Mdhnide  of  Cahmm. — Prepared  in  a  similar  man uer.  Still  mora 
soluble  in  hot  water,  and  separates  from  the  solution  in  cn-'stala  which 
contaiii  4  At.  water  and  give  up  3  At.  (1805  px.)  at  120^  (Liebig)* 

MelhnitJe  of  Mafjnrslum, — The  a'picous  mixture  of  nicllonide  of 
potassium  aud  siilphato  of  magnesia  deposits  the  salt  after  a  while,  iu 
white  interlaced  needles  e:isily  soluble  in  water  (Liebig). 

The  cojupouud^  of  mollone  with  barium,  stroutium,  calcium  aud 
magnesium  dissolve  more  readily  in  pure  water  than  in  water  wliich  con- 
tains a  baryta,  stroutia,  lime,  or  magnet^ia  enlt  in  solution  (Liebig). 

Aqueous  mellouide  of  potassium  percipitates  alumina  and  titanium 
■alts,  white;  chromic  salts,  bluish  >vhite;  btsmufh,  linc^  cadmium  aud  kad 
suits,  white;  ferric  salts  light  brown;  cobalt  salts,  pale  rose-red;  nickd  salts, 
bluish  white;  cuproits  ssilts,  lemon-yellow;  ctiprk  salts,  si  pk  in -green; 
mtrcHroiiSj  mercuries  and  Bilver  salts,  white;  cliiortde  of  gold^  yellowish 
white;  and  bichloride  of  phUinumj  brownish  3'ellow  (Guu).  It  precipi- 
tates chromic  salts,  green;  manrfanous  salts  an<l  tartitr-i'mHic,  white; 
ferrous  salts,  white  with  a  greenish  tinge; /frnV  salts,  deep  yellow; 
cohtdt  salts^  peach-hlosom  colour;  and  dicldoride  of  copper,  bright  yellow 
(Liebig). 

Mdhnide  of  Lend,  —Aqueous  nUrato  of  lead  is  precipitated  hy 
niellonide  of  poiassinm,  and  the  white  pulverulent  |)recipitato  freed  from 
adhering  potash  salt  by  boiling  with  water.  Iu  drying  it  cakes  together 
into  heavy  wbko  masses.  The  air-drietl  salt  gives  olF  1 101}  p,c.  (3  At.) 
water  at  100  J  and  14  13  p.c.  (4  At.)  altogether  at  120^  When  moro 
ptrongly  heated  111  contact  with  the  air,  it  gives  off  water,  ammonia  aud 
bydrocyanic  acid;  yields  a  whilcj  pulverulent  sublimate;  and  leaves  a 
yellow'  residne,  which  afterwards  bee<jnies  reddirown,  semi-fused,  and 
interspersed  with  granules  nf  lra«l.  The  lead-salt  bcated  with  oil  of 
vitrioh  boils  up,  the  intumescence  continuing  after  it  is  removed  from  the 
fire;  gives  ofT  a  largo  quantity  of  acid  vapours;  and  produces  a  largo 
i£n:iutily  of  sulphate  of  ammonia  (Cm.), 

I>ried  in  the  air  at  20''«  Gb. 
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J:r^-^^r:  J/^;;;i^. 


:jVr.t::v  ^.-f  wLich  howcxor  rvUKi  i:.-  ' 


*           ■      '  P:.i—:e  =  C'-N=-H'-V-. 

^    *    /  p.^Vn*  =         C**.N'MI»»SS. 

;•.  i  •ir.'li'Jr  li-.r-Ti-jr.  V..k-kel  (/'';7^.  61,  151),  uUainod  fnm  h 
-  ;ipLo<yar.:r  a'-i'l: 

^  jI-  ^j  'c  r»f  X  iiitl.cnp     =         f  •■■N*n^'^*  (the  Mmc  Uicn-fore  B^  hulr  •■ 

Sulphide  nf  M.M.e        «  ('N;ir»S-. 

Sulphide  of  rhal»-nc       «         CWIl-S)*. 
sllli!bidcofXutIic:.c     -         C'"N'H'5>«. 


PROPTLINB, 


PROPYLENE  SERIES. 


A.     Peimary  Seriea. 

f  Primary  Nuclcm.    Fmpykne.     C*H*. 

Bbitnolifs.  Amu  Pharm.  71,  119;  Jahresber.  184»,  426;-^further  nnd 
more  fully;  C/tem,  Soc  Qu.  i/.  3,  111;  Ann.  P/iarm.  77,  IH;  Ja!irct- 
her.  1850,  494. 

HoPMAXN.     Cfietn,  Soc.  Qu,  X  Q,  121, 

CkBovm,  Compt.  rend.  31,  201;  /.  pr.  Chem,  51,  24f);  Fharm.  Centr. 
1850,  681;  Jakresher,  lS.-)0,  49(5. 

BfiRTnELOT  and  De  Luca.     CompL  rend,  39,  745* 

TriijfleHi,  Metacetenff  [Sijee], 

Fof*m^iion.  —  I ,  lu  the  decomposition  of  amjllo  alcohol  hy  hent. 
WliOQ  vapour  of  amylic  alcohol  is  pasaeil  through  a  lon^  glas^-tiibe  kept 
at  a  red  heat,  a  liquid  (prohably  the  unaltered  alcohol)  i»  obtainfri,  toffo- 
ther  with  a  gas*  If  the  heat  bo  iau  low,  very  little  gas  is  evolved;  if  it 
be  t«)o  high,  tho  product  consists  aluiost  wliolly  of  m  ir^h  f^xs;  but  when 
the  temperature  id  proporly  rotated,  »  gat  is  obtuined^  which  burns  with 
a  bright  Hmme  and  consists  about  one^half  of  prop^Oouo,  the  other  half  beiug 
diieHy  marsh-gaa  (Reynolds),  —  2.  In  the  deconjpi»«ition  of  pelargouic, 
ethalic,  or  homologous  acidi*  hy  heat  ( Cahours).  —  3.  In  the  decomposition  of 
valerianic  acid  by  heat.  When  vapour  of  valerianic  acid  is  |>as:sed  through 
a  red-hot  tnbe,  n.  number  of  liquid  products  aro  obtained,  varying  in 
quautily  according  to  the  heat  applied,  and  a  liirgo  iinnntity  of  gas  con- 
sisting of  carbonic  acid,  carbonic  oxide,  hydrocarbons  of  the  general 
ffjrmula  C^H",  and  in  some  caaea  perhaps  alfo  mar^h  gas.  By  treating 
the  giiseons  mixture  with  bromiue,  the  hydrftcarbons  are  absorbed,  and 
tho  resulting  liijuld  subjected  to  fractional  iliatillvition,  yieldt  between 
143"  and  145",  a  lir^uid  mainly  consisting  of  C*IFBr^  (A.  W,  Hofinaun). 
—  3.  By  the  action  of  iodide  of  phosphorus  on  glycerine.  When  equal 
parts  of  crystallised  iodide  of  phosphorus,  Pf^  and  syrupy  glycerine  are 
boated  together  in  a  retort,  an  energetic  reaction  Roon  tnkes  place;  gaseous 
f>roj>ylen©  ia  evoh^d;  water  and  iodopropylene,  C'lPI,  distil  over;  and 
a  residue  is  left,  consisting  of  undecomposod  glycerine,  free  iodine,  a 
small  quaiitity  of  an  ioduretted  organic  compound;  some  oxygen-acids  of 
phosphorus;  and  a  trace  of  red  phosphorus: 

2C«U^O«  +  PP  -  eiin  +  4H0  +  I  +  CH70»P0». 
1   At,  Iodide  of  pbosphoras  witli  varipWc  quaDtitica  of  glycerine  yields 


L 


3Sf  ^VWZlZJKi  TKXUCr 


:  .1:1  '7^1  xnit  A  i-  wvssL     Ti  i«'ieKZL  1  As.  few  frv^HcBe  h  is  neces- 
-BTj  :ii   Ire  ±nni  >  jj  It  Ai.  iiHiiiie    ir  pon^aonK.     Tke  pcodnctkin  of 

-vnk  :fK   if  -ZL^  [utiMvaFmj^jesm     Bezdbelac  ik  D^  LaemV 4.  In  tke 

lemiimAsiiiiii   if  jMu0PiQy*jea«  hw  jxne  ami  <£Iiiae  flsIpkBrie  and,  or  bj 


C^T  -  iZt  -  BO  »  Ce*  -I"  Zal  T-  &0; 


"Vjca  ^MManrrmj^jsoa  s  TifT?tt  wis^  iobc  and  £Ivte  salplinrie  add,  tad 
'2u>  -nri'^ipg  iffiCLj  3aBB£«i.  a  xw  a  cw^Tcd  coKtaming^  one-fonrtli  of 
jmrneatL,  2:  a  aiaZ  vastsscr  of  itKiapcttyileBc^  vmier,  and  solpliine 
u-iiu  DC  ~McaE.  •xBBiaeaca&Bi  ijinckl^irir  acxdL  Ve  introdiiced  into  a  gha 
ruK  jcininiT?r  i*^^  jneprmj.  liut  vstrsrr  k  attacked  mud  gas  is  erdred, 
riif  lAT^iia  CTg^irTTtr  ^  iSfff  aH£ffpc*z^T^e8e  k  eooipletelj  decompoeed. 
lb.  I3i2f  fiamriT  .^  ic  ^  Si^ioneeaeii  compovBd  aaj  Ve  transformea  into 
-jTnn^jsws  Ss^aisifjc  ±  I>b  Lmea'.  5.  TVe  gaseooflTkTdrocaiboii  eTolred, 
^i*r?£ai£r  wicL  kj^iriOTi:  W  ta«  scqob  of  potaasiani  on  batjrDnik 
jjvua^  It  jrio  ji\  5f  aeciaps  prTfjfeae  (Gb.). 

3r3tcrxrf.nL  I.  Br  ^e  accioa  of  ioi^de  of  fhosfhona  on  gljcerioe 
'"'P'L  ma  >  Tie  re  c^^^imd  m  pvre  ptofnrieDe.  —  2.  Bj  deeomposiii^ 
^rtLtJorioj-jszif  wlti  s&scozj  as4  Lxdrodilohc  add  90  grammes  ofiodo- 
jr'rTi»?a»»  iir  -ae  ji?viii.gma  «^  v^ic&  see  p.  -IIS)  are  introduced  into  t 
smL.  ij^  U'r!CA<?  'vri^  130  zraassaes  cf  merconr  and  50  or  60  gramoMS 
:c  rmixr  ljLr:*rir»:rx  aed.  and  tlie  mixture  gentlj  heated:  decompo- 
*•-  -T  f*  ..1  :ii-!r5  r*Jije.  azd  ai:<ct  3  litres  of  propylene  are  obtaiofil 
T^riif.L'.u  ±  ZSi  L ::■.■*  . —  5.  Br  decompoein|r  iodide  of  propylene, 
CH*?.  ▼.:!  jiiiAil  azi  ^cot:I  ^Bertbdot  &  De  Laca). 

J-^  rT-^  ■».     C:'.  rfirless  rasw  which  boms  with  a  bright  flame. 

Co^ciiiiirc.  VoL  Denrity. 

f  C    .    .     ^i     —     5>ri  C-Tip?iir._ 6     2*4960 

i  H  «     _     14  .^  H  g«s  ..  ., _     6     0-4158 

C*H«   _     4i    «-  100  00  Propylencgas^     2     2  9118 

1     l-455«^ 

Dfr"Vip:^iti&m.  10  toI.  propjlcce  exploded  with  oxygen  ab»rf> 
4  *  2  vol.  0  acd  vieM  50' 4  vol.  CO^.  —  10  vol.  propylene  coDtain  30  nl. 
i'^'  :a-vt*p:iir  aad  SO  vol.  H-gas.  The  30  vol.  C- vapour  absorb  30  vol. 
(»  ar.i  form  oO  vol.  CO^;  the  30  vol.  H.  coosume  15  vol.  O  ami  form 
vr.:or:  hence  by  calculation,  10  vol.  propylene  should  absorb  45  vol.  0 
a:  ■  Arm  30  vul.  carbonic  acid,  wLicb  agrees  very  closely  frith  the 
eX'-crinjcntal  result  ^Berthelot  &  De  Luca). 

Comhinaiicnf,     1.  Propylene  is  absorbed  by  fuming  sttipkurk  add 

an.i  by  oniinarv  concentrated  oil  of  vitriol  (Berthelot  and  De  Luca).— 

't  is  quickly  ab<orl>ed  by  iotline,   bromine,   and   chlorine,  fonoiiur 

lunds  corre.sponding  to  Dutch  liquid  (Berthelot  &  De  Luca,  Rej. 

"labours,  Hofniann)  —  3.  Protochloride  of  copper  dissolves  1  \  times 

une  of  propylene. —  4.  Glacial  acetk  acid  dissolres  5  times  its 

(Berthelot  &  De  Luca^ 


r 


BROMIBE  OF  PTIOPYLENE. 


IT  Iodide  of  Propylene.    C»II"P. 

Wlien  a  Bmall  qnautitj  of  ioclinc  h  introduced  into  a  bottle  con- 
taming  propyleno  an<l  the  mixture  exposed  to  tlie  sun  for  an  hour, 
iodide  of  propylene  la  obtained  in  tie  fonn  of  a  very  heavy  liquid,  whicU 
may  l>e  purilied  by  agitating  it  for  a  while  with  potash.  —  When 
recently  prepared,  it  is  colourless  and  haa  an  ethereal  odour;  but  by  t lie 
action  of  air  and  light,  it  rapidly  becomes  coloured,  and  then  gives  uil'  a 
rapour  which  exerts  an  extremely  irritating  action  on  the  eyes.  Sp.  gr. 
2*4J>0  at  18  5,  Remains  liquid  at  — 10^  DtKsom posed  by  heat,  Uljcn 
heated  with  potash  and  alcohol,  it  is  decomposed,  with  copious  evolution 
of  propylene  (Berthelot  &  Pe  Luca). 


IT  Bromide  of  Propylene.    CWBA 

Whea  the  gaseons  inixtiiro  obtained  bj  the  decomposition  of  amylic 
alcohol  at  a  red  heat^  ia  shaken  up  with  Bmal!  quantities  of  bromine,  till 
the  bromine  no  longer  loaea  its  colour,  a  heavy  oily  liquid  is  obtatnoil 
wliich  may  be  purified  bv  washing  with  water,  drying  over  chloride  of 
calcium*  and  repeated  rectification  over  qnick-lime.  The  liquid  began  to  boil 
at  130**;  but  the  boiling  point  &<w»n  rose  to  H5^.  where  it  rf^mained  stritionnry  for  soine 
time  and  theo  slowly  rose  to  160*,  the  residual  lirown  licjntd  decomposing  and  §^ivtng  nlT 
hydrobromic  acid.  By  rcpcfttedly  rectifying  the  dittiUatCr  the  compound  wa«  at  len-ith 
obtained  in  a  definite  state.  When  the  gas  b  passed  into  excess  of  brominfj  a  brj^o 
quantity  of  subslltution-pniducti  is  formed  { Reynolds)* 

Colourless  oil  of  sp,  gr.  I'T  (Reynolds);  1*974  (Cahours).  Doca  not 
solidify  at —20^  (Reynolds).  Boiling  point  143°  (Reynolds);  145^ 
(Cahours) ;  between  143'  and  14^)"^  (HofmannV  Vapour-deiieity  7'3 
(Reynolds).     Odour  slightly  alliaceous  (Reynolde), 

Reynolds.      Hofmann.  Vol.   Denstty. 

6C ,.     36  ....  17-82  .„..,„  18  50  , 1^84  C-vapour .,.  5  ...  2'4%IJ 

6H    .„.       6  ,.,«     2-97  »     3*04  ,_„..     ^19  H-ga» fi..,.  0-4158 

2  Br  ....  160  ....  79-21   79'83 SD'OO  Br-vapour    »..„„  2  ....ll"09:iU 

C*H*Br«  202  ....100  00  .......  09  87  102*03  Vap*  of  C*H«Dr5  2  ,„  14-OOlrt 

1  .  .  7"U02i 

The  compound  may  also  be  regarded  as  Bromide  f^f  Propyl  and  Hifdra^en  = 
C*Il*Br,HBr,  —  Hofmann**  product  was  obtained  by  the  decotnpoijtion  of  valeriduio 
add  (p.  395),  aud  was  not  sofficlent  in  quantity  for  complete  purification. 

Dt'Comp<^iti'm8.  1,  Bromide  of  propylene  is  decomposed  hy  siring 
fialphuric  acid. — 2,  Alcoholic  potatrh  acts  strongly  upon  it,  yiehling  a 
deposit  of  bromitlc  of  pula^Jainni,  and  a  distillate  from  which  water  scpa- 
TEtes  a  heavy,  colourless,  very  mobile  and  volatile  liquid,  having  an  odour 
like  that  of  decayed  tish.  This  li^^iiid,  when  dried  over  chloride  of  calciam 
and  recltiied  fiver  cjuick-iime,  dues  not  exhibit  a  constant  boiling  point; 
the  portion  which  passes  over  between  45^  and  ^C^  contains  *20  1  p.c,  C 
and  4*0lf ,  corresponding^  nearly  to  C*H*Br;  that  which  distils  over  iKJtween 
6B^  and  (jtP  conUiina  2f>%3  C  and  4*2  H;  and  that  which  di.stiU  between 
eo'aud  7U",  contains  301*  C  and  4*6  H  (Roynolds)»  — 3.  By  acting  on 


398  PROPYLENE t  PRIMARY  NUCLEUS  C*H«, 

bromide  tjf  propyleno  with  bromine   and  distilliiig  tlie  several  producU 
with  alcoholic  potasbj  Caboure  obtained  the  following  compounds: 

YieMi  bj  dUtilklion  with  alcoliolie  poUsh. 
Boilinj^  point.        Sp.  gr»  BotL  point,      Sp«  gr* 

rH«Bi^. 14i>*»     1^974  C^H^Br 62°     _     1-472 

C^H^Br* 192 2-3;*6  C^H^Bf^ 120      ....     I  S50 

CH^Bi^ 226      2*469  t:^li"BH....,^. 

C*H»Br* 255      , 2^601 

II  Chloride  of  Propylene.    cm'CW 

Obtamod  by  tbe  action  of  chlorine  on  the  ernde  ga«  evoWed  ill  the 
decomposition  of  am  vlic  aid  died  (Reynoldis,  p.  325),  or  of  various  fatljr 
acids  (Cahours,  p.  305),  Bf>iliii^  point  100°  to  103**  (ReynoldB);  1(H* 
(Cahours);  sp,  gi'.  1*151  ( Gabon  rs), 

Reynolds. 

eC 36*0    „..     31*92 

S  H 6-0    ....       6 -32 

2  CI  ....;,^ ,.     70-8    ,..     6278    „    02*64    ....     62-55 

Cni^^^Cl^. 112  8     ,...   100-00 

■»  Cll^diHCL  —  The  sample  analysed  was  dried  OTer  chloride  of  calciiun,  And 
ficd  several  timei  over  quick- lime  (lieytiolds). 

Chloride  of  propylene  treated  with  aJcolndic  potash  yields  products 
tiimilar  to  those  obtained   from  the  bromide  (Heyiiolds).     CaUours,   by 
treating   it    coiitintiously    with    chlorine,   and    di^stilling    the   sucoowTe 
products  with  alcohidie  potash,  obtained  tbe  following  compounds; 

Boiling  point.  Sp.  gr.        Yields  by  dbtillntioii* 

C«mCl-  ......        104'*  ,„.        M54        ..„        c«H*a 

CHiK:\^ 170  ...         1-347        ,  ..        C»H*CP 

CHl^Cl* 195   to  200'        ....         1*348        ^..        C«H*Cl 

C«H»Cl» 220   to  225  .„  >  ....         C*H*CH 

0'H»CI» 240   to  245  ....         1-626        ....        C*H  CP 

C^nC{7 260  .„.         1-731         ..«        C*C1». 

CH:1»,.. 2130  ,..,         1-860 

oompounds  are  homologous   with  those  which   ure   obtaiDcd 
•mwuiifrom  Butch  liquid  C*H*CI=  (VIII,  380), 


U  PropyUc  Alcohol.    c«H»0*=C*H*.H*0»= 


H  ^ 


Chancel.  CompL  rend.  37,  410;  InstU.  1853,  310;  Arrh.  ph,  noLU, 
385;  J,  pr.  Cknn,  60,  205i  Fhnmi,  Cenir.  1853,  824;  Chem.  &tc. 
Qu,  J.  6,  287;  Ann.  Phatini.  Bl ,  127;  Ja/insber.  1853,  127- 

Propionic,  Mftacftieur  Metacefonie  AlcuAot^  Hydrate  qf  Propyl,  Hydraiediuiif 
tif  Propyl  i  Hydrate  of  THtyl,  TrUyUc  Alcokot.^ 

Fonnd  in  the  fn&el-oil  of  brandy  prepared  from  wine-le^a  U^^riit  4$ 
iMftti),  in  which  Bulard  had  previoualy  found  amylie  alcohoL     WbM 

*  Tbe  word  (rityl  (from  the  Greek  rptro^)  is  appUcil  by  Gerliirdt  to  die  nM/A 
LC'^H^  tii  denote  thrit  it  ni  eupit-s  the  third  pl»(T  in  the  seriej  wbow  fini  wtd  meUtA 
'  IcriBA  «re  methyl  and  ethyl  renpectifely.     A  «imilar  nomenclature  ti  alto  appllad  to  Ckt 

^  li<imolrtirou»  radioals  ;   ^y.  tctryt  =  CM1«  ;  pmtyt  =  C»»H"  ;  kesfi  •  C*H'*i 

M  «  C'*H'>i  wtyi  -  C»*a",  «tc. 


PROPYLIC  ALCOHOL,  899 

tbis  fusel-oil  IS  distilled,  the  propvlic  alcohol  passes  over  in  the  first 
portions  of  the  distillate.  It  is  purified  by  several  distillations  and  by  a 
method  which  Chancel  has  not  yet  published,  and  dehydrated  by  agitating 
it  with  carbonate  of  potash,  then  leaving  it  in  contact  with  caustic  potash, 
and  distilling.  Its  formation  from  grape-sugar,  together  with  vinic  or 
amylic  alcohol,  may  be  represented  by  the  following  equations: 

2C^H"OJ«-2C«HW  +  C<HW  +  8C0«  +  2H0  -  Cm^G^  +  C^o^^q2  +  gCQa  +  4H0. 

The  last  equation  seems  to  show  that  the  formation  of  amylic  alcohol  is 
necessarily  accompanied  by  that  of  propylic  alcohol. 

Properlies,    Colourless  liqnid,  lighter  than  water,  and  having  a  strong 
fruity  odour.     Boils  at  96®.     Vapour-ilensity  =2*02. 


6  0 

8  H    .... 

Calculation. 

36    ... 

8     ... 

.     60-00 
.     13-33 
.     26-67 

ill 

Vol. 
..     6    .. 
..    8     .. 
..     1     .. 

Density. 
..     2-4960 
.     0*5544 

2  O 

16    ... 

..     11093 

C*H«0« 

60    ... 

.  10000 

Alcohol-vapour  .. 

..     2     .. 
1     .. 

..     4-1597 
..     20798 

Propylic  alcohol  dissolves  in  water  very  abundantly,  but  not  in  all 
proportions,  rising  to  the  top  in  the  form  of  an  oil  when  added  in  cousi* 
derable  quantity. 

With  various  acids,  e.g.  with  hydrochloric,  acetic,  oxalic  acid,  &c.,  it 
forms  compound  ethers  (Chancel). 

SuLPHOPROPYLio  or  SuLPHOTRrTYLio  AciD.  C*H*0',2S0'.  —  Ob- 
tained in  the  form  of  a  potash-salt  by  saturating  with  carbonate  of  potash 
a  mixture  of  sulphuric  acid  and  propylic  d,lcohol  diluted  with  water; 
evaporating  to  drvness  over  the  water-bath;  and  exhausting  the  residue 
with  boiling  absolute  alcohol.  As  the  solution  cools,  the  sulphotritylate 
of  potash  is  deposited  in  delicate  needles,  which  are  anhydrous  and  very 
soluble  in  water. 

Chancel. 

C«mO,SO» 91 0    ....    51-07 

KO,SO»  87*2    ....    48-93    48-4 


C>HW,2SO»orC-H7|,s^  .^g.^    ^^    ,^0 


00 


pROPYLoxANTHic  AciD.  C»H^',2CS*.  —  The  potash-salt  of  i\nA 
acid,  which  crystallizes  in  slender  needles,  is  obtained  by  adding  bisul* 
phide  of  carbon  to  a  solution  of  potash  in  propylic  alcohol  (Chancel).    IT 
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Propylic  or  Propionic  Aldide.    C*U*,0*, 

GccEELBEHGER  (1847)*    Ann.  JPharm,  64,  39. 

Aldehyde  of  PrtJpiimic  or  Metactiontc  Acid^  {Slraldidt  JViMlrv]^ 

Ptoses  over,  together  witU  tnsmj  oilier  products,  io  the  ciiatiUaltoa  f  ^ 
coi^ein,  allminin,  or  fibrin,  with  sulpbaric  acid  and  peroride  of  otstigtiieie, 
or  wltb  sulpburic  acid  and  cbromate  of  potash  (VIIj  127,  131). 

Pfrparaiion,     By  distilliag  1  pt.  of  dry  casein  with  3  pia.  of  perokUs 
of  manganese,  4\  pts.  oil  of  vitriol,  and  30  pte.  water. 

The  details  of  this  process,  to  which  it  will  often  be  neceeMarj  to 
refer,  for  the  sake  of  the  other  products  formed,  are  as  follows :  Skinuned 
iTitlk  is  left  to  congulate;  the  curd  freed  as  cotupletely  as  possible  froo 
the  wLey  by  washing  with  water  and  pressure;  di^solred  at  UO^  to  8CP 
ill  dilute  carbonate  of  soda;  the  solution  maintained  at  that  tcmpfj 
fur  some  hour^^  the  scum  thereby  formed,  carefully  rcmoTred;  the 
turbid  liquid  precipitated  by  dilute  sulphuric  acid;  the  curd  re^^ 
fitirred  up  with  hnt  water,  and  the  liquid  each  time  pressed  out  of  it. 
the  water  runs  away  quite  clear;  and  the  result in;^  ca^^ein,  which  ( 
tains  but  a  trace  of  fat,  dried,  —  4 '5  pt5,  of  oil  of  vitriol  arc  dilo 
with  0  pta,  water;  the  mixture  cooled  to  50^  or  40*^ j  I  pt.  of  dry  cawtg, 
pulverized  as  finely  as  possible,  gradually  added  to  it,  with  constant 
stirrings  till,  in  tbe  course  of  a  few  hours,  it  dissolves,  aud  forms  a  bron 
or  violet  solution  j  and  the  remaining  portion  of  fat,  which  then  riset  li 
the  surface,  skimmed  off,  Tbe  solution  is  left  to  stand  for  a  day,hoeutt 
it  afterwards  did  tils  more  easily,  and  yields  a  greater  quantity  of  folatik 
products;  then  diluted  with  Ici  pts.  water,  and  introduced  into  a  riftoft 
large  enough  to  boM  twice  the  quantity;  11  pts.  of  water  added  (makin| 
up  the  30);  the  liquid  distilled  into  a  well  cooled  receiver,  as  longa«aiif 
odoriferous  products  pass  over;  1 J  pts.  more  manganese  introdoecii  into 
the  retort,  together  with  a  quantity  of  water  equal  to  that  whtcb  ha* 
already  pas£e<l  over;  and  the  lit^uid  again  diatilied  as  loag  slb  the  distil- 
late has  any  odour. 

The  filrongly  acid  distillate  (which  is  clouded  by  a  few  white  fiakei» 
and  the  first  portion  of  which  has  a  very  pungent  odour  and  excite  letn 
and  coughing,  while  the  latter  portions  have  an  odour  of  bitter  aloood 
pil)«  is  neutral iised  with  chalk,  and  distilled  to  one-half;  the  ranlSini 
distillate — which  is  neutral  at  first,  but  soon  turns  acid  on  expotorv  to 
itie  air,  exhibits  the  reactions  of  aldehyde,  and  contains  aldehyde^  pr»> 
pylic  aldiJcj  butyral,  and  bitter  almond  oil — redistilled  into  a  wrll  cooled 
rcceivor,  collectnig  only  the  first  portion  which  passes  over,  till  tbii 
distillate  presents  the  appearance  of  a  milky  water  covered  with  yelliov 
nil,  becoming  clear  as  it  coo)^,  and  gradually  depositing  bitter  uIihocmI  oiL 
It  now  remaina  to  separate  tbe  propylic  aldide  from  the  mono  w 
aldeliyde,  from  the  less  volatile  butyral  and  bitter  almoml  oil,  and 
water.  Tn  effect  the  first-mentioned  separation,  the  milky  hqw; 
lilt  roil  need  into  a  retort  or  a  flaslc,  to  which  is  adapted  a  long' lube  « 
ing  upwards  at  fir^t,  atid  afterwards  conveying  the  vapours  into  tbi 
di^wowardly  iucliued  condensing  apparatusj  and  heated  in  tl}<^  ^^it 
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at  first  Duly  to  40^  or  ^0'',  at  wliich  temperature  ooLbing  tmt  aUeliytlo 
pa5S?fi  over,  whilst  tbe  propylic  aKliik  coiidL'Usca  in  the  upwardly  inclined 
tube,  aud  flows  back  ag^ain,  Tbo  propylic  aldidc*  is  than  dii^idlcd  over 
at  05-  to  70 ^  the  first  portions  still  containini^  Jildeljy<le,  wbiist  tbe  la^t 
portions,  wbicb  must  be  collected  apart,  arc  free  from  that  impurity,  aud 
have  a  pkaeaTit  ethereal  odour  {at  a  higher  temperature  the  bntyral 
jjosses  over,  and  above  100\  the  bitter  almond  oil)*  Tbe  distillate  col- 
lected between  GS^  and  75'^  h  dehydrated  over  chloride  of  calcium,  aud 
distil  led  in  a  retort  provided  with  a  tbe  rmomc  tori  wliereu|*ou  it  begins  to 
l>oil  at  40'.  The  distillate  collected  between  .70'  and  TO""  is  tolerably  pure 
propylic  aldidc,  nut  however  exhibitlu|(  a  ] ler fee tly  constant  boiling-point. 
After  the  abltdes  !iavo  been  distilled  offj  there  remains  in  llie  retort 
a  solution  of  formiate,  acetate,  propionate,  butvrate,  valerate,  caproate, 
ftnd  henzoate  of  lime,  The:?e  lime- salts  are  converted  into  soda-salt^  by 
procipifalion  witb  carbonate  of  soda;  the  precipitate  further  evaporated, 
ISO  as  to  obtain  by  repealed  cooling,  crystals  of  acetate  and  furniinto  of 
eoda;  the  no  ]<Hi;^cr  crystaili stable  niotherdtquor  mixed  with  tjidphurio 
ncid;  the  brown i,sli  oily  tnixture  of  butyric,  Viileric,  and  benzoic  acid, 
which  ri^ed  to  tbe  surface,  taken  off;  the  Inityric  acid  removed  from  it 
hy  repeated  agitation  witli  an  equal  quantity  of  cold  water;  tbe  valeric 
acid  distilled.  I  be  benzoic  acid  subliming  at  tbe  ."^ame  time;  the  mother- 
liquor  obtained  hy  decomposiu::^  the  soda-salts  with  sulphuric  acid, 
decanted  from  the  sulpliate  of  sotla,  and  mixed  with  the  wash-water  con- 
Iftinin^  the  butyric  acid;  and  this  mixture  neutralized  with  carhonato  of 
*^odii,  evaporated  to  drynesg  in  tbe  water-batli,  :in4l  again  decomposed  by 
dihitc  sulphuric  acid.  A  nearly,  coIouiIcns,  oily  acid  mixture  then  remains, 
Tvbich  when  distilled  by  itself,  begins  to  boil  above  100^,  yields  propionic 
acid  between  130"  and  HO",  and  butyric  acid  botwTcn  ICO'^and  165"^, 
"while  an  oily  mixture  of  butyric,  valeric,  and  caproic  acid,  boiling  above 
165°,  remains  in  the  retort. 


s 


Ptvpertm  of  Propt/Iic  aldkh.     Transparent,  colourless  liquid,  of  sp, 
079  at  15^;  boils  between  55"^  and  C5"'.     Vapour-density  —  2- UK 
as  a  pleasant  ethereal  odour.     Neutral. 

Gijckflbcrger. 
Boih  at  55"  to  m°.      At.  60°  to  05**, 

6C 36     ....     62*07     „„....     01-90 62  18 

6H  6     ....     \^'M     10-3I>         10'G:I 

2  0.... 16    ...     27'51>     ,.....„     27*71         27*19 


C«H<,0» 58     ...,  100*00 10000 


10000 


MeUmeric  with  nrctone.  TJie  calculatetl  Tapcmr-ilensUy  is,  like  that  of  acetone, 
(p.  3>  «  2-0UJ5.     According  to  the  theoretical  views  of  Willismison^  Ger- 

liardt,  and  Chancel;  the  formula  of  thU  body  ia     w       L  propionic    acid 

Pr<»pyl[c  ahlide  turns  acid  slowly  when  merely  exposed  to  the  air; 
but  pretty  <|uickly  when  in  contact  with  platinum-hluck,  Tbe  portiou 
of  the  distillate  which  boils  below  60°  is  not  sensibly  altered  by  potash, 
but  the  portion  which  boils  above  60^  is  coloured  yellow  by  it,  Propylic 
aldide  does  not  reduce  nitrate  of  silver;  it  is  therefore  free  from  aldehyde 
(Guckelbcrger). 

Tlic  quimtiiy  of  tliis  compound  obtained  by  Guckelbergrr  was  not  su^idcnt  to 
enable  bhii  to  Ucuionstrtiie  Its  difr^^reoce  from  acetone  with  greater  exttcLneJ«. 
VOL.    IX,  %  H 
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J.  GonuKiL    Amn.  Pkarwu  52,  121. 

DrMAs,  MALAcm  ±  Lebxjluc     Compi.  rmd.  25,  656  mnd  781. 

REZmXBACHEK.      AmM.  PhtTlR.  57, 174. 

F.  Wkightsox.     FkU,  Mag.  \\\  B,  88;  Ann.  Bkarw^  90,  36;  Joknier. 
]$53,43S. 

JiffceHie  CT  JtfiMfTHmit  ueid^  MeimeeUmmre.  UHmeeimma&mre,  Aeide  mHui- 
Adde pr»pi»mfme.     Dboovered  bj  Gocsfieb  ia  1S44. 


T.  Scmrcft,  In  erode  oil  af  mmber,  wlience  it  mmy  be  obtaiiied,  to^ 
Uier  with  other  roUnle  fattr  mcids,  bj  difitillstioii  with  water  (Manm, 
Ardk,  Fkirm.  [2\  62.  1 :  Jdrttber.  1850,  494).  —  2.  In  cocoMUt  nOk 
after  it  has  tameii  soar  (Ljwenieh,  JoArb.  pr.  Pkarm.  24, 218;  Jakraber. 
1S52,  6T8'i.  —  3.  In  the  distillate  obtaiiied  from  a  thin  sort  of  WM 
from  the  Bergstiane  (Wiackler,  Jakrb.  pr.  Fkarm.  26,  209;  Jakrakr. 
1853,  438).     T. 

Formatkm.  I.  Bj  heating  cyanide  of  ethyl  (VIII,  486)  with  potaib- 
lev  fDvmas,  Mala^ti  k  Leblane,  Compt.  rend.  25,  656;  FnunkLad  k 
Kolbe,  PkiL  M^g.  J.  31,  266;  also  Ann.  Pkarm.  65,  300;  alM  /.  r- 
Ckem.  42,  313): 

OXH*  -r  3H0  -r  KO  -  C«H»KO«  +  NH». 

Cyanide  of  ethyl  is  also  decomposed  by  distillation  with  a  mixtore  of 
1  pt.  oil  of  vitriM]  an>l  2  pt^.  water,  yielding  sulphate  of  ammonia  audi 
distillate  of  propionic  acid  (Frankland  6:  Kolbe): 

2.  In  th?  uxiJation  of  meuioet one  by  chromato  of  potash  and  snlpliark 
acid  tGotilieb:  vij.  yTftaatoTie  .  —  3.  By  heating  common  sugar,  mannire, 
starch,  or  giim  with  concentrate<l  potash  (Gottlieb).  —  4.  ^y  exposing 
an  aqueous  sulution  vf  srlycerinc  mixed  with  yeast  to  the  air  (Redtea- 
ba*.lier).  Apparently  alsi  when  glycerine  is  exposed  to  the  air  in  contirt 
with  platinum-bbck  ^P 'bereiner).  —  5.  When  oleic  acid  is  distillei 
with  nitric  acid,  a  moilerateqoantity  of  propionic  acid  is  fonned,  together 
witii  many  uther  volati  e  aciils  (Redtenbacbcr,  Ann,  Pharm.  59,  41:  TJi 
Oliic  acid).  —  6.  In  the  distillation  of  casein  or  fibrin  with  peroxidv  uf 
nianganoso  and  dilute  sulphuric  acid  (Guckelberger,  pp.  400,  401);  iL* 
of  vegetable  fibrin  yY.  Keller,  Ann.  Pkarm.  72,  24).  —  7.  In  the  pttif- 
faction  of  peas  or  lentils  under  water,  butyric  acid  being  fonned  at  iLf 
same  tin.o  (B  -brae,  J,  fn:  Chtrn.  41,  278).  —  8.  In  the  dry  distilbtioa 
of  beeswax  (Polock).  —  •'.  9.  In  the  oxidation,  by  nitric  acid,  of  iLe 
more  volatile  distillation-products  of  rape-oil  (F.  C.  Schneider,  Ann. 
Pkarm.  70,  107).  —  10.  In  the  oxidation  of  oil  of  tnrpeatine  bv  nitric 
acid  (Scbnoidcr,  Wim  Akacf.  Ber.  1849,  337).  —  11.  From  the  Volatil* 
oil  of  Asa  uvtida  :  a.  By  di>tiliing  the  oil  with  water,  the  a4}neoas  di«ti!' 
l:ito  containinir  |roj»:<  nic  and  valeric  acids.  —  6.  By  heating  the  cni«I< 
oil  to  200  ,  snlidiuretted  hydrogen  being  then  cvolvedli  and  the  same  t*J 
aciJd  being  found  in  the  residue,  —  c.  By  oxidising  the  cmdo  oil  vi^ 
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nitnc  acid,  in  wliicli  c;vse  acetic  and  oxalic  acid  are  likewise  formed,  — 
or  by  ebroude  acid,  wliicli  likewise  yields  acetic  acid  (HlsisiwetZj  Ann, 
Phirm,  7Jj  23).  — ^12,  Oil  of  mustard  oxidized  by  climmic  acid,  yields 
a  large  quantity  of  acetic,  and  a  email  quantity  of  propionic  acid 
(Hlasiwetz).  —  13.  By  the  fermentation  of  citrate  of  Hnie,  iiidnced  by 
contact  %vitli  decaying  cheese:  tlib  process  yields  sometime  a  mixture  of 
acetic  and  propionic  acid,  sometimes  only  ai'ettc  acid  (IL  How,  Vhfvi. 
JSoc.  Qii.  J,  \\  \).  —  14.  By  the  fermentation  of  bran  iudnced  by  con- 
tact witli  leather  (F.  Keller,  Ann.  Phann,  73,  205)*  The  formation  of  pro- 
piQiiic  acid  in  this  ijitiiiucr  U  denied  by  ForsltT  {Chem.  Sue.  Qu*  J,  \\  28).  — 
15,  By  tbe  fermentation  of  siiijar  in  contact  with  chalk  and  old  cheese.  — 
A  mixture  of  this  kind  (prepared  according  t  j  Beuscb's  directions  for 
the  formation  of  lactic  acid),  having  been  left  during  winter  in  a  room 
which  was  heated  during  the  thiy  only,  depoaited  cruisy  of  lactate  of  lime 
after  the  lapse  of  two  or  three  months  {in  a  warm  place  this  effect  taken 
place  in  iS  or  10  day.^);  when  e<mcentrated  by  evaporatiun,  it  yielded 
more  lactate  of  linte  and  cryeitals  of  maunite;  and  when  aubsequently 
left  for  isojne  months  during  summer  in  a  place  whoiio  temperature  did 
not  exceed  20' or  22 \  the  water  being  renewed  as  it  ovapomted|  large 
quantities  of  propionic  and  ac^jtic  acida  were  formed,  but  no  butyric  acid. 
The  two  acidij  were  separated  by  partial  saturation  with  potash  and  distil- 
latioD,  the  propionic  acid  pa^aing  over  larht,  and  the  acetic  acid  remaining 
in  the  residue*  (Streckeri  CompL  rend,  iii>,  40;  CUcm,  tSoc.  Qu,  «/, 
T.  276).     1[ 

Preparation,  Cyanide  of  ethyl  is  added  by  drops  to  moderately 
utrong  potash -ley  healed  in  n  tubulated  retort;  the  dit»til!nte  repeatedly 
poured  bai'k  till  it  no  longer  emelts  of  cyanide  of  ethyl ^  but  only  of 
arnnKoiia;  and  the  propionate  of  pt>ta4^h  which  remains  in  the  retort, 
distilled  with  syrupy  pho.sptioric  acid.  The  propionic  acid  which  passea 
over  toward:^  the  eml  of  tbe  process  is  crysifalline  (Dnma^^,  &tO.  Frank* 
land  lV  KoIIic  used  sulphuric  acid  instead  of  phosjjLoric,  — 1|,  The  cyaniilo 
of  ethyl  required  for  this  procea^s  may  be  advantageously  obtained  by 
decomposing  cyanide  of  potjuisium  with  iodide  of  ethyl.  Crude  iodide 
of  ethyl  is  mixed  with  about  four  time**  its  volume  of  alcohol,  and  tho 
mixture  introduced  into  a  tiiisk  containing  more  than  an  equivalent 
quantity  of  cyanide  of  pota^jj^iurn.  The  flaak  is  connected  with  a  Liebig's 
condenser,  in  <such  a  manner  that  when  it  in  heated  in  the  water-bath,  thts 
condensed  vapours  may  flow  back  ag^ain.  A  few  drops  of  liquid  are 
taken  out  from  time  to  time  by  inclining  the  apparatus,  and  tested  fur 
iudinc  with  boiling  alcoholic  potash.  As  soon  as  the  reaction  i^  com- 
plete, the  liquid  is  distilled  to  dryness,  and  the  saline  residue  washed  by 
disttilling  a  little  alcohol  over  it.  The  distilled  liquid  is  then  decomposed 
by  potash  as  above,  for  which  process  also  the  apparatus  just  described 
may  bo  conveniently  employed;  it  is  adviaublo  als*j  to  connect  the  cou- 
denf^er  with  onu  or  two  WouUVs  bottlca  to  absorb  the  ammonia  (WilJiam- 
fion,  PhiL  Mag.  [4],  G,  20,>).     % 

2.  MeUicetone  ts  introduced  into  a  mixture  of  dilute  sulphuric  acid 
and  chromate  of  potash  coutained  in   a  capacious  retortj  and  distilled 

♦  MThcfi  a  mixture  of  acetic  ncn  j  with  propionic,  butyric,  or  valerianic  acid  It  par- 
tially neutriilited  with  poimsh  utid  dt«ti]Led,  tUe  ac^Lio  uciJ,  although  the  niottt  vobtile, 
alwayi  remiinji  in  the  leaiduv  in  preference  to  the  others,  a^qhirently  in  coaBequence  of 
tJi<i  formation  uf  an  add  ecetati^,  which  it  not  dicoinposed  by  either  of  the  other  acids 
(liehtr,  ^n.  Pkarm*  7lt  3S5). 
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:  ■ ..-  ^  ::  :.:  -  - :  f  '.^zzi  :•  m.-!ij  i«>: :;o  and  pr*..pionic  aciJ<  trt--:--'! 
T    .:  .-i^-:    :.::.    :   •■..:.„.•.  .i  :z    1  .    T^s  {r-Jart  15  but  simil.     (Gv::li. 

-  --.  7-    :      :    :  j  j-'sr  ir  1"  i  lirro  -i-iiniity  of  crater  i*  iiiix^I  ^:::. 
\    .   vLr-  ■:  -  :^*    izl  :-Ti.f«=l  z:   ilf-  air  ivT  several   months  :it  -«•  :■ 

V       -     .    :_-     ■■•.•>    -ill/  r-:"-;  "••:'..  ar.-l   the    li^^uid  fn  4U.: :  7 

•  -   .        ^     !       :     ;    L^: -1.  :1   ::r->  :     ::.o  surflico,  and  ainrr- j..:  *  /■ 
.■,-    .  r.u-.-.?         ■    :.    :   Lr   ::   :"  :z>  i?  fre-i-iviuiv  noiitralizod.  t...  'l- 

.  .  :  ^:.-  :-.  •  -  ::  1::  :  "l.'.:a  ::  :?  tv.ij.ora  toil,  and  i...-vu..* 
..-    .  >    .      1    V  .     :-;    •:;.  1.^'.:   .i.\i.     Tho  aoi.I    ihu;?  o^  Lii::-.-:  > 

\  : .:  :■  :i.::  :::.•! -.:1:  i:  Ji^:  .:::  I  r-rniii:  acid. 

.'L^^.  :    .?    ir        1    '■  :-   mir^ineso   and   dilute   jtulpliurio    :.'i 
■ .  i.  vv^'  77    "^    ■    -^   -  • 

1--    ?    -TtrVi  —  ~:rs;i   :=   wATor  are  exposed   to  thr   >un:  !!• 

-  -  :    .  :..u^s  -  ^:     :■■-  -- >.*- ?->  i:::o  i.'il.  ^^h'l^h   retains   the  :t!!::i'  t  ' 

■    ^.     .:■   ?'..:**:  •:  -■-■.'    •ir*    r.a:o  *.f  baryta,    i^e.     The  jt- ! :  :  ' 
:f      :  i-.'l     *   :;-:i"::-i:n^  i  w::li  butyric  acid,  especial; vwi' 

•  •=--.-■-.-  ?-.  -7-::  ur  v.- :li  10  t:mo5  its  wei^'ht  "f  w;j:;r  1: 

.•         -  .        :    i  :  .-:•.-  ;  --  i:;z.v:  r.::\e«l  with  a  fourth   of  ii>  woiiji.'    ' 

■  .,->•      .    :  ..'...-  7  ;.  -r  ■  jTS    :    .:"  iod  ch:iik  ;i«Mod:  and  the  rnixtcr-- i- "■ 

:  X  ■*  .r-'.  ■ '  ■.  ■      A?  s  -r.  a.-?  the  tamotied  s]K>nL'v  mass  Ii:fc-  ? ::  * 

;  —         -       -  ;'■.;:  v. .     1.  :  /<->  rl.ioe  in  a  tew  days  in  ?iiinn'.tT.  1  ::  -r^ 

-  ^       -:.     ..    s-s      .   V.  •:  :'.   ::    :.<  ."tniined   and  w:L>hed:  t!:--  ;  ;.: 
^:      -.  .  •-■    ■  ;.:      f  ?    ii  :i!; '  evap^ratiHl;  and  the  acid  wj  ■  I  .v 

-.     .:    .:  •    : ;     :  :"-  "    :" -:  7>:  :".o  by  siilpliuric  acid.      On  j«irt!:iliy  ?•■  ■■ 

•--.:,■.•".•• .:.:   o.;r'-.r.:i:e  of  sudi  anil  distill; m:.  a  ti-. 

.,.*;■-;  ^-  •  *  .-•■_;    ■■  .1- -:■.::  and  jropionate  of  .<oda.     Nu  i'tIjitj''- 
ryw  \--  *.  '  i'.'  '    ■'■■  ■     1^   1  ■  ~  ■      -  K.   \V.  Kor>tiT.  in  rqicaiin-  tl».-  y  .-••.     • 
-'  ...^.  ,    ...  .^»  ■■•  a.    ..  ;  .  ujh  l.e  ifci:  ihe  niittur.?  in  a   w.imi  |;u-c  ;  :  :-" 

ffi«     ta<  i  t^  « '^'^  -^  i.t.v.<A  aY?««^  V^ V t^  \n  ^  chiefly  fonnio  aiiJ. 
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ft*  Propionic  acul  may  also  be  obtaincl  in  considcmble  quantity  by  the 
fennenfatioti  of  euj^ar  hi<hice<J  by  old  cheese  (Strecker,  p»  403),  IT 

Properlm,     The  acid  dehydrated  as  completely  a^  possible,  crystal- 
lizes in  laminie  and  boils  at  HO''  (Dumas,  &c.).     The  aqueous  acid  smolla 
of  butyric  and  acrylic  acid  together,  and  tastes  very  sour  {Gottlieb), 
,  Calcuiation. 

^  6C ..„ 36     ....     48-65 

^^^^L  D  H. **«•...*.«.»•««« »i*««*4.»*«it*>        o     «t*.        B*ll 

^^m  *0.. ^«..........        , 32     ...,     43*21 

^V  CHPQi   ._ ,, 74     ....  lOO-OO 

%.  Accor«]mg  to  William  son  aad  Gerhard t^  the  formula  of  the  hrdrated  add  is 
1^       I  O- ;  according  to  Kolbe,  it  coataiiia  etbyl  conjugated  with  2  At*  C,  aad  it< 
formula  b  H0.(C*H*)C2,CP.     % 

Comhinalifjfis.  The  acid  dissolves  in  water  in  all  proportions  (Duma% 
8ic).  Water  dissolves  only  a  certain  qutmtity  of  it,  the  excess  of  the  acid 
floating  oil  the  water  in  oily  drops  (Redtenbacher),  On  the  surface  of 
aqueous  phosphoric  acid  or  solution  of  chloride  of  calcium,  it  floats  in  the 
form  of  an  oily  stratum  (Dumas,  &c.). 

The  FropionateSj  wben  heated  alone,  emit  an  odour  like  that  ofalkarsiu, 
and  when  heated  with  dilute  sulphuric  acid,  give  ofi*  the  odour  of  pra- 
pionicacjd;  they  are  soluble  in  water  and  most  of  them  are  crystal lizable. 
According  to  Dumas,  &c.,  the  alkaline  propionates  are  unctuous  to  the 
touch. 

Propionate  of  A  mmonia,  —  Converted  by  anliydrous  phoi?pboric  acid, 
with  Joss  of  water,  into  eyanido  of  ethyl  (=  propylonitnle)  (Dumas,  &c.}; 
NH^C"H«CM  =  C«NH«  +  4H0. 

Propmiaie  of  Fotash,  C*H*KO*.  —  White,  with  pearly  lustre, 
unctuous  to  the  touch,  very  soluble  in  water  (Dumas,  &c.)  Tliin  luuuuaj 
(Strecker)* 

PrcpioimU  of  6Wa.  —  C^H'NaO*+2Aq.  —  Very  soluble  in  water, 
and  apparently  uncrystallizable  (Dumas,  ^fec.).-^- When  dried  in  the  air 
it  forms  an  amorphous  mass  (Streckcr). 

AcetO'propionafe  of  Soda,  —  The  preparation  of  this  salt  fiuccee<led 
only  once.  Delicate  whining  needles,  very  eaaily  soluble  in  water,  TLey 
lose  30-55  (.9  At.)  water  by  drying,  and  the  dry  suit  contains  3.'>'13  p.c. 
fioda.     Hence  the  crystals  =C«H*NaO*-hCTPNaOHS)Aq.  (Gottlieb). 

Propionate  of  Bartjia.  —  Segments  of  regular  octohcdrons,  very  easily 
goluble  in  water  (Buhme).  [Respecting  tlio  crystalline  form,  vid.  Pre- 
vostaye  CovtpL  rend.  25,  782],  Yields  propionc,  C^^'H^^OV  by  dry 
distillation  (Morley,  p.  400). 

Fraiiklnnd  & 
Cry»iah,  Biihme.  Kolbc.  Wrightaon. 

BaO „     ;6'6     _,     54-10     54-10     ........     53-G5     53'30 

_0C 36-0     ..„     25*42     23-40     24-98 

iH.,.,M«., 6*0    ....      3-53     3-66    379 

;0  24-0     ....     lC-95     18*84     >.     17'58 

C*H*BttO^   ,..  Hl-6    ....  10000 10000    tOO'OO 

Wright soa*s  salt  was  purified  h]r  recrystaLUmtioa,  and  dried  at  1G0\  • 
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f    With  1   At,  Wafer,     Tlis  aqueous  soliUion  yjplds  by  '^aa 

evaporation,   large,  lieautiftil   an'l  very  re^uUr  prismntic  cry  i:iin- 

ring  1  At,  water  of  crystallization,  which  is  driven  off  at  }Q0\    {\\iighi' 

|«on). 

WrighUotj. 

B»0  ,. 70fi     ...    &0  fl6 

6C  »..., 5M    ....    23*9n 

5  E  - *0     ....       3  32 

3  O  ..^.. 24*0     »..     15-94 

HO 9*0    ..„      5*98     ., M7 

e'H*B»0*  +  Aq   .„,  iaO-6     ....  lOOOO 

Streckcr  likewise  obtained  crystals  belonging  to  the  rhombie  ^rskm,  ! 
oontttinrng  1  At.  water,  and  soluble  in  1'3  pt  water  at  15^ 

Projnnnate  of  L inie, — -Obtained  by  nentralizing  an  aqueous  soTutian 

of  propionic  acid  with  recently  precipitated  carbonate  of  liTne,     Crystal- 

,  lizcH  by  spontaneous  evaporation  in  loTjgp  and  very  beautiful  prisms  wliich 

'  unite  in  tufts.     Not  altered  by  exposure  to  the  air,  and  oven  wheu  dried 

over  eulpbnric  acid,  it  retains  1  At,  water  of  crystal  ligation,  which  does 

not  go  off  till  the  salt  ia  heated  to  IQO"  (WrighUon;. 

Anhydrowt.  Wrightson, 

c»o.».. 2d   ..„   3a»ii 3a-4 

6C.»,., 36    ....    as  71 

5  H... » 6     ....       5*38 

3  O , 24     ..,.     2580 

C^HKJiO* 93     ,..,  100  00 

Cryititilized.  Wri^ht«oo. 

CaO 28  ....  27-45 

D  C.M.*t,»M*i...Mt«.**...**....     36  ..»*  35*30 

5H    — , ^ 5  ....      4-90 

3  0    ,^ 24  ....  23-53 

HO...*... 9  ....       8*82 8*8 

C«ll*DiO*^Aq  ...........  102     ,...  lOO'OO 

Strecker  also  obtained  the  anhydrous  salt  C*H*CaO*  in  silky  paIlelf.fV 


Fropionaie  <^  Lead.  —  The  solation,  which  has  a  sweet  taste,  ddem  op*! 

without  yielding  crystaU,   to  a  white  mass,  which   when  dried  at   100*  I 

'  eoatrtins'G.1'4   p.c.   oxide  of  lead    (Fmukbnd   &   KoHkj).  —  fl    Keodltif'J 

omposed   of    2rbO,C'H^O^    [rbO,CWPbQ*]    (Strocker).       Tlii.fM.ur 

tvqifrt*^  7 7' 5 1  p.e*  PbO. 

Chloride  of  barium  added  to  a  tolerably  concentrated  solutioo  of 
propionate  of  lead,  forms  at  firi»t  a  f»omovvliat  copious  preclpilat*  which  J 
di^^appears  by  agitation;  if  t!ic  addition  of  the  ebloride  bo  continued,  lil 
point  is  at  len;»'th  attained  at  which  the  precipitate  no  longer  re<Us*»olvc*j . 
if  the  liquid  he  then  tillered,  and  left  to  evaporate,  chloricle  of  Irtnl 
eepamtes  at  tirst,  and  nfterward.s  magniticent  limpid  crystuU  wliiehap] 
to  hidong  to  the  tetniL'onal  system.  They  dissolve  readdy  in  watcrJ 
produce  gyratory  movementi^  on  the  surface  of  that  liquid.  Thcv  ciw 
4*ir*  iu  :j'S8  p.c,  chlonue,  3.^'t»fl  to  aj'Tt)  Icad^  and  24-32  to  tVt  l»tii«a" 
{Nickles,  An(U  I'hamu  61^  843). 
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Propionate  of  Copper.  —  Obtained  by  noiitralizmg  the  aqueous  acid 
with  carl>oniite  of  C(*p[>er.  Yerj  regular  green  fictohedrotie,  sumeLimes 
^viLh  fube-faces.  Di.s^idves  in  water  with  tolerabk'  fatulily,  ainl  la  easily 
obtained  in  crjrstals  by  spontaneous  evapomtiun.  The  crystnU  dried 
over  oil  of  vitriol  retain  1  At.  water,  wliicb  goes  ofi'at  100^  (VVnghtison). 
— Crystallizes  in  email  oblique  prisms  very  sohible  in  alcohol  but  VQiy 
sparingly  io  water*  Heated  to  100"'  in  a  current  of  dry  air,  it  gives 
oii'  its  water,  together  witli  a  certain  quantity  of  propionic  acid.  If. 
from  tbis  point  the  temperature  be  suddenly  raised  to  ilull  rednests, 
tLe  deeoniposition  proceed^!*  rapidly,  witb  evolution  of  rombuatiblo 
f^ses  which  carry  away  a  portion  of  the  salt.  The  products  of  this 
aii*tilJat»on  are:  an  odoriferous  liquid  couipoiscd  of  propionic  acid  and 
an  oily  body  insolublo  in  water;  carbonic  iicid  and  a  bydrociifbon ; 
and  a  residao  of  metallic  copper  and  charcoal  (Nickles,  OompL  rnetis, 
1849,  348). 

Anhy  drouth  WHghtioa. 

CttO 40     .*.    380*1 37-68 

6C 36     ..„    31*29 

5  H    ,.»....,,t«*.*,,t**».*4*......      5     ....      4*76 

3  O    , ..„     24     „..     22-86 

C*H*CaO*  „.,,.,.., »....,.  165    ....  10000 

OyitalHied.  Wrightson.        Nkklei* 

CttO ,„ 40  ....  35  09 

6C «. 36  ....  31-58 

5  H  ^,. 5  .„.       4  39 

3  0..... 24  ....  2VQh 

HO 9  ...      7*89    7*9 

C«a*CttCM^Aq lU   ^..  100  00 

Streokor  likewise  obtained  the  hydrated  salt,  C''H*CuO*+ Aq.  in  green 
crystalu  probably  isoinorpiious  with  tLe  acetate.  % 


ProplonaU  of  Silver,  —  Obtained  by  adding  nltrato  of  silver  to  tbo 
concentrated  aqueous  solution  of  tlio  soda-salt  as  long  as  a  precipitate  Is 
formed;  boiling  the  precipitate  in  the  liquid  till  it  dissolves,  whereupon 
some  of  the  silver  is  reduced;  and  filtering  at  the  boiling  heat:  tlie  liquid 
on  cooling  yields  white,  ybining,  heavy  granules,  which  when  examined 
by  the  microscope  arc  found  to  conii.t  of  gcodiia  of  needles.  A  few  more 
crystals  may  be  obtaiaed  by  eva]' orating  the  mother-liqnor.  The  salt 
when  merely  exjiosed  to  light,  remains  Unaltered  fi>r  several  weeks;  but  at 
100 ',  it  sailers  parli.al  decoinposition  and  becomes  black-brown.  At  a 
higher  temperature,  it  melts  quietly  and  burns  away  without  noise 
(Gottlieb).  ■ —  The  white  crystalline  precipitate  obtained  by  treating  the 
potash-salt  with  nitrate  of  silver,  crystallizes  from  its  hot  a<|ueou.^  eolntion 
in  delicate,  ahining  tufta  (Dumas,  Malaguti  ^  Leblanc),  —  When  the 
precipitate  i«  dissolved  iu  boiling  water,  the  greater  |>art  of  it  decom- 
poses; and  the  crystals  obtained  from  th«  solution  decompose  when  heated, 
giving  otT  acid  vapours  (Guckelberg.  r).  —  Small  crystalline  lamina^ 
whrcht  either  in  tno  dry  state  or  in  solution,  blacken  when  exposed  to 
light  or  hen  ted  to  IQO^,  Less  soluble  in  wator  than  the  acetate  (Frank- 
laud  &  Kolbe)* 
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FpftnkUnd  i^^tuj-K  Rcdieo- 

CryMlatliied,  dried  in  tmeuo.        &  Kolbe.  ^ouiieo.  ,j^^^^     ^^ 

(1)  (2)  W  (4) 

AgO 116  ...,     64-09  ....     61*29  ....  64'00  „,.     Ga-83  „..     64'63  *..  6131 

6  C 36  ....     19'B9  ....     1978  ....  1976  ....     19  7i  ....     19*89 

^n..., 5  .„.       276  .,..       2-68  .„.       2  80  ....       278  ,...       270 

3  0 24....     13*26  ....     13-25    ...  13  41...     13-65     ,.     1278 

C*H-AgO*  ....  181  ,..,  lOO'OO  ....  100-00  ....  lOO'OO  ....  lOO^OO  „.,  100*00 

Tlie  numbers  (1),  (2),  (3),  and  (4)  refer  to  tbc  modes  of  prcpmration  of  the  mM 
used  in  forming  the  silver-salt. 

Acdo^ropionaU  of  Silwr.  C'°H*Ag.-0*.  —  Wben  a  ©olutbn  contain- 
mg  both  propionate  and  acetate  of  soda  is  Lea  ted  to  the  boflin^  point 
with  nitrate  of  silver  atiil  filtered  hot,  the  double  salt  crystalliies  on 
cooling,  ill  shiriiiig  dendiile.s  loosoly  coherent  when  drj.  If  the  eaJi  be 
tleconiposed  bj  atjueons  chloride  of  eodium,  t!ie  tiltmto  yields  by  evipo- 
ration  crystals  of  acetate  of  soda.  (Gottlieb)*  The  crystals  do  not  mi*It 
at  a  higher  tenij>erature  (GiK-kelherger).  Tbcy  di&solve  sparingly  \n 
water,  and  the  solution  turns  black  or  brown  at  a  boiling  heat,  aud  yiclda 
redo  fed  silver  (Frank  land  &  Kolbej  Polech). 

H  Acetopropiouic  acid  is  also  produced  by  the  fcrmeutatioD  of  citrate 
of  lime  in  contact  with  putrefyinjs:  cnrd»  When  crystallized  citric  acid 
powdered  and  made  np  into  a  tliin  paste  with  excess  of  chalk  and  water, 
is  mixed  with  a  fourth  of  its  weight  of  curd,  the  mixture  diluted  with  ten 
tim*>s  iLs  hulk  of  water,  and  -set  aside  in  a  warm  place,  carbooic  aciil 
and  hydrogen  gases  are  evolved,  antl  in  aliont  three  weeks  an  acid  liquid 
is  ohtained,  which,  when  nentnt!Sze<l  with  cnrhon.ate  of  sod.i,  &lt<;rtH], 
evaporated,  and  distilled  with  i^ulphonc  acid,  yicbla,  first  aceto  propiouio 
aud  afterwards  acetic  acid. — The  first  portion  of  the  distillale,  oeatraliifnl 
with  ammonia  and  treated  with  nitmtc  of  t?ilvcr,  yiehkd  a  copious  white 
flocky  preci|ntate  which  dissolved  in  water  with  partial  dccomposiliua 
ami  blackening*,  hut  ncvcrtbolcss  formed  a  eolntitm  which  dei^ositt^l 
acctopropionate  of  silver  (^7)  in  white  rounded  granules,  presenting  under 
{itrong  ma;;nifying  power  the  appeal ance  of  sa?fifragc  or  lycopodiwni.  It 
was  not  affected  by  light  but  was  speedily  Mackened  at  IdtJ^.  —  Aaothrr 
p(>rtion  of  the  first  distillate  was  saturated  with  carbonate  of  lend,  and  tli4 
eolation  evaporated  to  a  syrup,  which  solidified  in  an  opaque,  crystmlline 
mass  on  cooling;  thi?,  when  ilistilled  witli  strong  sulphuric  acid,  yielded  a 
pnngent  acid  liquid,  which,  when  netitralizcd  with  carbonate  of  soda  and 
treated  with  nitrate  of  silver,  yielded  a  salt  {h)  similar  in  extcjuml 
chtiractcr  to  a  (How,  Chan,  tSoc.  Qu*  J,  5,  1),  H 

CryUaUi.^.                   GouUeb.  ^^et  ^^^^-  ^I^^  .""•  ♦. 

2  AgO   232  66  6?     C6M3     6706  647!i       «ifi*87  66:0    eriS 

>§  C  ....,.M...... 60  U-24     17  4.^  16-87       1764  I6*ii3     I7-f? 

klifl    .-.^ «,.M«.....       8  2-30      2-40  2-4i        2  23  2  51       f>i 

^«0 48  1379     1372  15*93       13  26  1416     U  iJ 

^C*H*AgOVC^HMgOV..  348  100  00  100  00  100  00     100*00  lOO  00  100*(I« 

f  How*i  tfilu  Wffc  dried  in  vteiin.     The  btter  portion  of  the  duLilUtr  ohulncd  t»f 
tiic  fcrmfnttttion  of  citrnt^  (rf  lime,  aanUove  de^crili^d,  wii&  fourtd  to  etmsitt  %4  acptic  *rid« 
)  111  a  aceoiid  e » peri  men  C  of  th«  tamr  iftidj  Mitb  »ligbll)-  vunfing  drcumicuic^  aotMnf 
'  but  AOeCiu  scid  nw  obtuiiied  (How).  % 
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ConiugaUd  Compound  nf  Propionic  Acid, 

Propionate  of  EthyL    C^"H^O*^C*lPO,Cni*0\ 

GoTTtiEB,     AuiK  Phaimr  52 j  120. 

Propionic  Eiher^  ]ifelaeetie  Eiher,  mttacetmuret  Attk^lojtydf  Bthtr  melaa^lique. 

When  propioimto  of  silver  is  boiled  vvitli  a  mixturo  of  absolute  alco- 
bol  ati4  oil  of  vitriol,  ami  water  a*kled,  propionic  etbcr  rises  to  tbo 
fiurfafo,  in  tlic  form  of  a  liglit  lifjuid,  baviiij^'  an  agreeable  fruity  odour, 
but  tlifferent  from  tbat  of  butyric  etlier  (Gottlieb). 

Propioiiie  etiier  in  contact  witb  aqueous  ammonia  is  quickly  converted 
into  propiouamido  (metu,cetamidc)  and  alcohol  (Dumas,  Malagutij  Sc 
Leblanc)  ♦ 

Propione.   C'm'V'^cm\Qm''0'=^^^^^'] 

FuEMY,     Ann,   C^tm,  Pkt/s,  59,  Cj  also  Ann,  Pliarm,  15j  278;  aUo 

J.  pi\  Chem.  5,  347. 
GoTTLiED,     Ann.  Phann.  52,  127. 
CliAKCFX.     CompL  vend,  20,  1582  aud  21,  908* 
K.J.  MuuLEY.     Chem.  Soc.  Q^i,  J.  4,  1;  Ann.  Phut*m.  78;  187;  abstr. 

Phann.  Ctmtr.    1851,  524;  J,  pr,  Chtvi.  53,  17f>;  N.J.  P/tarm,  19, 

301;  Jahnder.  1851,  437. 

Metacehne,  3/<»/flM/oj|.  —  Discovered  by  F  re  my  in  1 8  JS. —  Sometimes  found  ia 
crude  wood-splHt  (C»Liuurs,  p.  5G). 

Formation.  1.  In  the  di.st illation  of  sugar,  starch,  gum  (Fro my) 
or  iiianiiite  ( Fa v re),  with  excos^i  of  lime.  —  The  first  product  is  probably 
propionate  of  lime,  whicli  at  a  higher  temperature  ia  rofeolved  into 
carbonate  of  liine,  water,  and  propione   (Cbancel)j 

2C4i''CoO^  =  2(CaO,CO=)  +  C'<'H*"On 

*?.  By  (bo  distillation  of  lactate  of  lime  (Favro,  N,  Ann,  Oh  hi,  Phifg, 
11,  80). —  3.  By  the  distilhition  of  propionate  of  baryta  (Morlcy), 

Preparation.  L  An  intimato  mixture  of  1  pt.  sugar,  starch,  or  gum 
with  8  pts.  of  burnt  litue,  is  gently  licated  in  a  retort  large  enough  to  hold 
double  the  quaritity,  and  the  ^iiyi  renioscd  n^  soou  as  the  Huic  become?! 
lu  ated  by  the  water  evolved  from  the  BUg-ar,  the  beat  thufl  developed  beirtfj 
fiufhcicnt  to  continue  and  complete  the  distillation.  The  oily  product 
which  passes  over  is  freed  from  the  ^renter  part  of  the  acetone  by  agita- 
tion with  water;  the  undisdolved  oil  distilled  at  an  increasing  beat;  and  the 
receiver  changed  as  soon  as  the  liquid  which  passes  over  is  no  longer 
fiohiblo  in  water,  and  consequently  the  greater  part  of  the  acet^jne  has 
distillofl  over.  The  last  ilititillate,  after  being  several  times  briskly 
agitated  with  water,  is  agaia  fractionally  distiltcd,  and  set  aside  for  three 
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days  ill  contact  with  cliluriJe  of  calciuiii;  if  it  he  tlieo  dwrnnl-eJ 
tlistillcd,  it  viclde  j>ure  jiroplone  (Fremy).  —  A  larger  aiiantity  nf  pru-J 
pioDG  is  obLaini'tl  I*y  taking  I  pt.  avigar  to  3  pt^.  luue,  nna  ilUtiirmL'  in 
etJll  provrded  with  a  well  cooled  cotidensini;  iul»e  (GotUiob).  —  ^  ?  ~ 
pionate  of  baryta  subjected  to  dry  diatillatiooj  which  nuiy  l->c  Ci>i 
performed  in  Florence  flasks  (pliu:ed  obliquely  on  a  wirc*gau 
gas-burner)  yields  a  brown  liquid  of  not  unpleowiiit  odour,  and  ciiiui;rtu;; 
to  ligbt  yrllovv  when  de by d rated  over  chloride  of  calciiiiii  and  rrct^lWl 
Tbiis  purified,  it  be^'^ins  to  boil  at  80';  but  the  boilinff  point  raptdlr  K*^i 
to  100^  and  subsoquently  to  1U8  .  By  further  rectificiilion*  a  poiiiub 
may  be  obtained  which  boils  at  100':  this  i&  tbe  pore  propione  (Mw- 
ley).  1 

Properttes.  Colourless  oil  boiling  at  84°  (Fremv).  CoIourlcdA  «r 
pale  yellow;  boils  at  IOC  (Motley).  Has  an  agreeable  odour  (Freof, 
Morley).     Lighter  than  water  (Morley). 


Calculfttioiiy  •ooording  to  Frcmf . 

12  C «.     72     .,„     7347 

m  H  .„ »„ 10     ....     10-20 


2  0 


Frcnjjr, 

73 '50 
1012 


16 


16^33 16  3a 


C«H'*^ 98 


100*00     ,,^....   10U-0(I 


CiilculatioDj  Bccorilins  to  CbvoceL  Morley. 

IOC   ,.,..,„..,.M..««.«.     60    .,«    69*77  69-34 

10  H 10    ....     11-63  11  U3 

2  O 16    ....     18-60  ^,     ia'83 


C^"ll"W 86 


10000    lOO-OO 


Fremy'a  cnlcnlAtion  Agrees  best  with  his  own  analysis;  but  CbttooeFs 
according  to  wlikU  propione  is  a  ketone  (VII,  2U)  is  by  fiir  the  more  prohilile  if  tit 
tiro,  %  Mon^orer^  Chancers  calctiUtiun  agrees  be^twith  Morlej^s  aQ&lytiH^  wMdvltiiif 
of  recent  date,  is  much  more  reliable  than  Fremy  *  s,  t  lie  laUcr  iuftviag  been  nidcil  • 
time  wlieii  the  methods  of  organic  analysis  were  very  imperfect. 

DecompositiOfu.  Fropione  is  rery  in&amniable  and  bttrnfi  with  zwJk 
Wue  flame  without  deposition  of  carbon  (Morloy).  —  2.  It  ig  oxidltN  by 
fuming  or  boiling  nitnc  acid,  yielding  pn>pionic  acid,  but  no  nitroimJ' 
plonic  or  acetic  acid  (Morley),  ^-^  Nitric  acid  converts  propioiM*  intft 
nitropropionic  acid  (Chancel).  —  2*  By  sulphuric  acid  and  bichronct^ 
of  potagb,  it  is  converted,  willi  riae  of  temperature  and  ev^dutioti  d 
carbonic  acid  into  propionic  and  acetic  acids  (Gottlieb),  llf  ibf  oirbMLiC 
acid  be  regarded  as  a  resuH  of  oxidation  carried  too  far,  tho  decompoi^ 
tion  may  be  expressed  by  the  equation : 

When  propione  is  dropped  npon  hydrate  of  potaeli   fuaod  iu  a  tnbvltl^l 
retort,  it  distili?  over  for  the  most  part  unaltered,  lo.arrng  mptfi  tna^*^ 
I  proiiionic  acid  in  combination  with  the  ]X)ta5h.     Similarly  with  a  ntiiltfy 
of  lime  and  hydrate  of  potsvsb  (Gottficb), 

C*y7nhhiatiori.t,  Prnpione  is  insoluble  in  rrnUsT,  bnt  dissolrrs  rcalil/ 
in  alcohol  and  elbcr  (LVemy,  Morley). 
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Tritt/laminef  Metae^trtmlne^  Oenjfhtmine.  —  This  base,  or  one  raeta- 
mcric  with  it,  was  Brat  obtaine-l  by  WcrtUeim  in  1850,     It  i»  obtained: 
1.  By  distilling  narcotlne  at  220"  to  250°  witb   potasb-lime  or  «Dda-limo 
(Wertbeiin,  Ann.  Phann.  73,  20S),  —  2,  By  di.HtiUiug  codeine  at  120^  to 
175^  with  potash  or  sotla-Hiiie.     Amraoni!i  is  then  evolved,  and  a  watery 
lianid  distifii  over,  which  has  a  peculiar  purtiTciit  odonr;  and  when  dis- 
tillcd  with    hydnite   of  potash,  yields,    besides  ammonia   sind    a    small 
quantity    of  a   basic   crvstalline   body,  two  volatile  bfisuj*,  viz.  ^^aseous 
rncthylamine>  and  propyLimiiio  in  the   form  of  an  oily  Hquid  (Anderson, 
Kdinb.  Phil,  Trans,  20,  I,  5.>Tj  Chem.   Gaz.   41.   6i<;  Ann,  Ph(irm,  77, 
34);  Jahresher,   1850,   420).  — 3.  From  hmt-oiL       Wbeu  tbo  rectified 
oil  wa«  shaken  up  with  sulpburic  acid  and  distilled  (to  steparate  the 
pjTrol'bases)  tbc  residue  treated  with  slaked  lime  and  distilled  to  separate 
the  ba-^«i*  which  had  been   retained  by  the  acid,  a   watery  liquid  passed 
over,  from  which,  by  the  a^ldition  of  solid   hydrate  of  potash,  the  Iw^sea 
^were  separated  a^  an  oily  layer.     This  oil,  when  fractionally  diistilled, 
yielded  several   baso^»,   the  moat   volatile  of  which,  boiling  below  tl5°, 
propylamine  (Anderson,  Edmb,   PhiL    Tram,  20,   II,   247;  PfdL 
fa^,  [4],  2,  257;  Chetn.  tSoc.  Qil  /.   5,  50). — ^4*  From  the  brine  of 
ftlted  herrings  (see  page  413)  by  distillation  with  potash   (Werthoim, 
IWUn  Akad,    Ber.    6,   fl3;   J.  pr.   Chem.  53,   435;   Jahrmher.  6.   113; 
pr.    Cli^m,    53,    43;    Jdhre^ber,    1851,    480).  —  5,    From    Ch^nopo- 
ittcm  tulearia  {itinkin^  ffo09cfoot,  Chenopodium  olidum),  by  distillation 
ritli  dilute  potash  or  carbonate  of  soda  (Dessaignet,  Compt,  jrnd,  33, 
[858;  Ann.  Pfiarm,  71,   100). — 0*  From  the  flowew  of  the  white  thorn 
^ffrastoB^u  oxyacanfh<i)f  by  distillation  with  dilute  jtoda  or  potasli.     It 
I  most  abundantly  in   tbo    half-do velc»ped    buds,    and   gradually 
rolatilizes  as  the  flower  expands;  also,  according  to  Wittstciu,  in  the 
Tflowers  of  Crat^^{pts  monof/i/na,  Sorbu^  atteaparia^  and  Pyriu  communis 
(W.   Wicke,  Ann.  Phnrnu  Dl,   121).^ — 7*  From    ergot   of  rye    {StmU 
-cornutum)  by  distillation  with  quicklime   or  potivsh-lime  (Walz,  Jahrb, 
^Dn  Pharm.  24,  242;  JaJtreJ^er.  1852,  552;  VVinckler,  N,  Rfpert,  Pluirm, 
1,  IIG;  JahreiUr.  1852,  S53.     Wiuckler  (Jahrk  pr.   Pharm.  26,   129; 
Jahreshtr.  1853,  562)  also  treated  ergot  of  r^^e  pulverized  and  dried  at 
Bd^t  first  with  ether,  which  extracted  a  fat  oil,  and  then  with  water;  mixed 
the  aqueous  extract  with  strong  alcohol,  whieb  precipitat-cd  an  albuminous 
eubAtanee;  separated  this  precipitate  by  filtration;  distilled  off  the  alcohol 
from  the  filtrate;  and  evaporated   the  residue  to  dryness.     The  residue 
dissolved  in    alcohol   and  in   water,   with   separation   of  a  li^ht   brown 
powder;  and  when  distilled  with  lime,  yielded,  not  ammonia,  but  pro^iy- 
lamtne  [or  trimethylamipo],   Winckler  regar^ls  the  residue  as  consistmgj. 
mainly  of  propyiamine  combined  with  ergotin.  —  In  the  flower*  of  Cratdtgu^A 
he,  ill   the  leaves   tif  dicno podium,  ami  in   bone-uii,  and  herring-brine,  tlic   prupjr*) 
lAmiiie  npp«*r»  torxist  rcndy  Wmid;  bat  tbfit  whirh  ii  ohtainr'tl  from  iwrcotine,  cotieite^ 
and  cfijfjt  of  rye,  by  distillotiori  with  lime  or    potash -liuie  nt  Xd^h  temjiicraturc*,  ii  moatl 
pmlkibly  a  isrodiict  of  decnmpo?itian.  —  8.  Propylamine   ib  also  formed  by  tha4 
action  of  aqueoua  ammonia  on  iodoproj>yleno  C*H*I,  (Borthelot    &    Do 
Ltieiy  p.  427.)      [Tliin  is  impossible,  »hw:f-  ijdopranyliMic  roiiiiilna  i»!»ly  5H]» 

Propylamine  is  a  perfectly  clear  colourless  liquid,  having  a  aUo^^^, 


irir.rnr^  izd  i-imtrw'iaz  uLJif-.^js/ol  cArvr  (Andcnon);  tint  wlikh  ii 
ir.r:i^:i^L  zrjn.  zarincne  os^  %  £^t  oS:«r.  like  tint  of  aslted  herrinfs 
'^-sruifiiii  J  .ou  &  lajek  vzrse  c»«i  vkem  a  lod  moiileiied  witk 
ijcnrhlsiirj'.  ur.i  is  h^insae  h  •AmiBtwam).  —  Heated  with  nitrite «( 
^.:rj^ji.  r  -szLLi  zlzr-si  if  fc-ifji  ;H«rfMu^  Cftcm.  &c  ^/.  3,  231). 
I^  ji  iuLuuf  is.  -ri^s.  i3ii  cianicBef  ioiuIt  with  i 
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Sti'piiEU  jf  r  ^vvflouuL  — IKootTCf  iQodilj'  in  wmter  and  tIeoU 

£>i:T:oJ":.-««f---  CrTraI2xs  n  aire  tiMes  (Andenoa).  DiMolTef 
;<ra«Llj  ix  vrs^r  xz*£  ijocaxiL  TW  ah  prepwed  witb  pn^jkauM 
-;*:r,nt^i  frim  ■_' iri'-ioiiiai  5i  dfiri^xesccct,  and  cij$talluea  fx&OL  a  tcit 
<cr:iLr  KLi^a  zi  ^'jLpstr^\  \rjsBA.  Its  aqneom  eolation  mixed  witt 
CLfo.  fniiftL*  zs*  sill  '£«:«£  cr  boued  cimlu»  and  tastes  like  salt  whid  hu 
•!f;!i  TsCTi  Sic  al-rr-r  Md  ;  !>BBiizn«).  Deliqnesceat,  solnUe  in  aliso- 
I^ii  iLriaoL   B«s?aitL*:c  ±  De  Li«a). 

'^7'*/-MLT.  —  Bt  ii:i^^  the  se>latk>B  of  the  bydrochlorate  witb  te^ 
e-U'r^fe  :c  2>:&»i.  ^  r^vi-s&li  if  oboined  in  crystals  resembling  those  of 
a— i3is.<:c5iif.  ^zA  &s:is^«d  in  fsuherj  gronps  (Desssiignes). 

Dessaignea. 

^  C  3^-0    —      8-99 

:*  H . .       lO^    —      2-50 

N ,       14-0    _      3-49 

4  a    141-6    _    35-W 

Ax 199-0    ..    49-68     49-39 

C*B»>\HC JL«C?    -.    400-6    ...  100*00 

J.'T*t.«vn -J^:*;.  —  Ol-ulned  br  mixin? the aqneoos  or  alcoholic  solotioB 
Ki  :iif  hvir.cc'.vraie  '^ih  c-ichlvriJe  of  platinum.  Dissolves  readiljii 
cv.J  w^rer.  still  iE':n?  in  l^jiilc^  water,  sparinglr  in  alcohol  and  elbcr, 
iLi  ffi  1:  j-i.ii  i::  :V:  precipliating  ii  from  it*  aqueous  solution  (Andenon). 
Kr  ni  :i:e  Lo:  a.^::-?*.^:!?  i-.latiou  it  crystallizes  in  beautiful  golden- jellow 
i».-a!.<  .3  .  or  :n  loai:  needles  «t>,  (Anderson);  in  extremelj  beattlifal 
criz re  yellow  crysniiiiie  geodes  (Wertbeim). 

Dsssaisncs.  Anderson.  Vicks. 

6C  SCO..  13-53....  13if3....     13-27....     1227 

10  H  10  0  . ..  3:7  ....      3-91  ....       3-88  ....       3*62 

N  ....    _ _  HO...  5-27....       510 

3  CI  lOtJ-2  ....  40  05  ....  40 vO 

It  9y0  .  .  37-33  ....  3702....     3756....     37*63....    372 

Cll-N,HCl.FtC:-  265-2  ....  10000  ....  100-46 

AuJer5on*s  ult  a  was  prrpared  with  propylamine  obtained  from  bone-oil;  I,  «i*Ji 
the  b.t5j  cbuiiuifd  br  ui^:ilI:^g  i-x^itrine  with  soda-lime.  The  alkaline  distillate  obCused 
by  the  latter  priv-es*  was  faiaratctl  with  hydrochloric:  acid,  evaporated  to  drrnesf,  iwl 
tn-atcJ  with  absolute  alcohol,  which  lef:  a  large  qnantity  of  sal-ammoniac  nndutsohcd. 
The  t^.ltrate  was  mixed  with  an  aUohcIic  solution  of  birhloride  of  platinum,  and  cbe 
proi'ipit.ited  double-salts  di>solved  in  hot  absolute  alcohol,  with  addition  of  a  mil 
quantity  'of  water.  The  liquid  on  cooling  deposited  pure  chloroplatinate  of  methyl- 
amine  (VII,  318).  The  mother-liquor  was  then  evaporated  and  treated  with  ctbcr. 
which  threw  d(»wn  rhloroplatinatc  of  propylamine.  The  precipitate  was  parm'ij 
puritieil  by  crystnllixation  from  \^ater;  but  the  quantity  obtained  was  not  sufflcieiit  !> 
allow  of  its  being  compUtrly  freed  from  the  methylamine-salt ;  conseqarntly  t^ 
amount  of  carbon  came  out  too  small  and  that  of  platinum  too  great. —  DesjoifK'* 
;)ro/>y lam ine  was  obtained  from  Chcno^odium  vulrariai  Wkke's  from  the  tiomtn  of  uj 
white  thorn. 
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As  propylaniiiio  (C''Hyi,H)N',  Is  nietMmeric  with  trimetliylaminc, 
(C»H^)^N,  aiiil  with  metliyletliylaintne,  (C=H^),(C*H*),H,N,  the  kisea 
ohtaiiie^l  from  the  several  eourcea  Hientitmcil  on  pa^e  41  J,  may  (His^ihly  ho 
one  or  other  of  tbesG  tnetliyl-coiiipoiiiidd;  for  tliere  is  iiotliiiig  in  tiny  of 
the  diameters  ahovc-iiietitioned  that  can  serve  to  dij^tin^iiish  clearly 
helueen  these  ami  propylamine.  —  la  the  case  of  herriii^'-briiio  indecil, 
it  has  hcen  clistinctly  bIiowh  hy  Hofinann  anil  AViukleii  (Ann,  Phnrm. 
83,  116;  Chein.  JS'oc.  Qu,  J,  7,  63),  that  the  base  ohtained  is  renllv 
trlniethylamine;  for  wlicn  treated  with  iodide  of  nielhyl  it  yields  iodide 
of  tetmmetliylium  (VI I,  321).  The  same  experiment  made  upon  the 
bases  ohtained  from  the  other  aourees  above-mentifmed  would  decide  the 
question  as  to  their  nature.  The  li^hy  odour  observed  in  more  than  one 
of  iheaij  seems  however  to  indicate  a  connection  with  the  nicthyl- 
componnds;  moreover,  Anderson*a  propylamine  ohtained  both  from  hone- 
oil  and  from  codeine,  was  actually  associated  with  methyiamine.  Perliaps 
the  base  obtained  from  the  flowers  of  the  white-thorn  and  other  pdants  of 
the  same  fiimily,  has  the  best  riifht  lo  he  re^y^rded  as  the  real  propy- 
lamine, inasninch  as  the  odour  of  those  flowers  is  t^uite  distinct  from  that 
of  the  aiethyl-hasesj  and  haa  no  fldliy  character* 

H  Arsenide  of  Propyl. 

WoHLER.     Ann.  Fha7*m.  68,  12T. 

Antnitle  of  Trif^i,  Cacodjfl  ufbuitfrie  aad. 

When  e(|nal  wei^dita  of  butyrato  of  potash  and  arsenions  acid,  both 
%vell  dried,  are  ilistilled  together,  a  distillate  is  obtained  consisting  of  two 
lifjnids,  the  upper  nearly  colourless,  but  the  lower  nearly  black  from  the 
presence  of  metallic  arsenic;  this  lower  liquid,  which  does  not  mix  with 
the  npper,  emits  an  odour  like  that  of  oxide  of  cacodvl.  A  hirge  quantity 
of  very  stinking  gas  is  at  the  same  time  evolved,  and  much  arsenic  is 
reduced. 

"When  the  entire  distillate  lias  been  shaken  up  with  Avater  and 
magnesia,  there  passes  over  with  the  water  a  heavy  colourless  oil,  whlcli, 
as  soon  as  it  comes  in  contact  with  the  air,  becomes  orange  yellow  and 
ultimately  dark-brown.  This  oil  has  a  very  oITensive  odour,  like  that  of 
cacodyl,  bunis  with  a  white  flamej  emitting  an  arsenical  lame,  but  does 
take  fire  spontaneously  or  even  fume  on  coming  in  contact  witli  the 
air.  When  digcisted  with  strong  hydrochloric  acid,  it  acquires  an  odour 
which  strongly  irritates  the  eyes  and  nose. 

The  watery  liquid  whicdi  distils  over  together  with  this  oil,  appears 
to  contain  a  considerable  quantity  of  it  in  solution.  When  placed  in 
contact  with  a  solution  of  corrosive  sublimate,  it  forms  a  nearly  white 
precipitate,  nearly  losing  at  the  same  time  its  cacodylic  oil  our,  and 
acquiring  an  aromatic  odour  like  tbiit  of  butyrine.  The  precipitate 
dissolves  when  lieatedt  and  scpni'atcs  again  in  small  crystals  on  coaling. 

On  mixing  tlie  enlire  liquid  together  with  the  precipitate  with  hydro- 
chloric acid,  and  introducing  some  cut  tings  of  zinc,  the  disagreeable  cacodylic 
odour  is  soon  reyiroducxnl,  and  tlie  evolved  hydrogen  gradually  acquires 
the  property  of  diffusing  copious  white  vapours  iu  the  air,  and  depositing 
an  orange-colonred  substance  on  cohl  bodies.  On  subjecting  the  mixture 
to  distiljation,  a  fetid  oil  |«a^scs  over  which  fumes  in  the  air,  but  does  not 
take  fire  spontaneously  (Wbhier),  IJ 


MalngTiti  cSt  Lel>bnc  (CornpL  raul.  25,  781)  pronounced  it  to  be  identicd 
with  propioFiio  acid,  iniiFiiiucb  as  llie  two  acids  have  tlie  ta.m^  cfjstailtiit 
form,  bojling-poijit  (14U  )  and  odourj  are  equally  soluble  in  «ral«r;  lai 
exiultit  the  game  phenoiiiena  in  contact  with  an  anut>ous  e*4>1utioo  td 
pliosjilioric  acid  or  chloride  of  calcium;  because  also  tbcrr  ^^It*  «?mil  ti* 
odour  of  alkarsin   when   healed,   aud  their  baryta-salts   I  MDiit 

crystalline  form,    with  nearly   the  same   angles.      Notwii     ,  j  tb» 

pliiysibility  of  this  view,  according  to  which,  the  discovery  of  pn^piOBu 
acid  ehould  be  due,  not  to  Gottlieo  but  to  Nolluer,  it  raust  nevenhrleii 
bo  remembered  that  pseudoacetic  acid  exhibits  many  cbaracters  which  m 
the  case  v(  ]iropioiiic  acid  have  certaiuly  not  been  ilemonstrated,  r.  y,  tJnf 
gepaiation  luto  acetic  and  butyric  acids;  for  the  present,  therdor^^  it  u 
njost  couveoient  to  keep  the  two  acids  separate*  —  Tbo  foUowiog  v^tk 
etaterneiits  of  Nolluer  ai]d  Nickles  respecting  pseudoacetic  acid. 

Nollner  obtained  pseudoacetic  acid  under  the  following  ejrctxiti«UikC«: 
When  crude  tartar  containing  20  per  ceut  of  fennen table  niatti:!.  a 
neutralized  with  lime,  the  filtered  tartrate  of  potaah  deconi|MMiit  kj 
boil  ill;;  with  sulphate  of  lime,  and  the  tartrate  of  linic^,  after  8e|wiitm 
from  the  aqueous  solution  of  sulphate  of  puta»hj  left  to  it#elf,  whilt  ndl 
nioit-t,  on  hot  summer  days,  it  ferments,  and  is  converted,  with  copiotti 
evolution  of  carbonic  acid,  into  a  mixture  of  carbonate  and  paeuduvcttite 
of  lime,  which,  when  distilled  with  sulphuric  acid,  yields  p^eodoicttk 
acid,  — ^This  acid  was  likewise  productnl  in  the  fermentation  of  a  moHxt- 
linuor  of  tairtar  coutuiniug  a  large  <{uautity  of  tartnite  of  lime  io^tkf 
with  traces  of  nitrates.  But  tartrate  of  pot^isb,  either  in  the  ciiulewf 
the  [mrifie<l  state^  yields  nothing  but  acetic  acid  :  bencc  the  foniiftlSoA«( 
pgicudoQcetic  a<Md  appears  to  require  the  presence  of  lituo. 

The  acid  obtained  by  distilling  the  dry  lea«1-t«lt  with  oil  rf  rilrid^K 
colourless  and  smells  of  acetic  acid;  but  after  dilution  in  waltvv  ii 
iictjuires  a  jmngent  odour  like  that  of  old  cheesOp 

All  fmudiHMCfttii^s,  when  thrown  on  water  In  snuUI  plec^  rotate 
mpidly  upon  it  like  camphor. 

Tito  Potash  mlt  crystallizes  from  the  ooneenimted  solution  in  lt>^ 
tbm  tables^  aud  comports  itself  like  acetate  of  potash* 

Sinin-mU*  SniftU  oel0liedroti»,  —  or,  if  tbe  nqoeons  ec^ntion  bt  #*i- 
ponited  beycmd  tb«»  rrvAtnlliiiiig  point  and  then  eooled,  il  fomt  a  wtik^ 
tallowy,  nmoM  ^-;  and  if  this  be  still  further  evaporated  andtlift 

e(ml^d,  a  radiu.. ..  ti^.^  maas.  which  is  less   prone  than  the  oetc^ 

drom*  to  Abs<»rb  %\  ;  tbe  air,  but  is  otherwise  very  eaitly  ioloMt 

in  water. 

ii^srylff-ldL    Threidi  untied  in  tnft-ltke  nodnbiL 


^ 


PSEUDOACRTf 


fit^mh,     KcteniUlcs  the  acetate. 

Mihjnesla'Salt,  Ciysttilliiics  readily  fram  tlio  coiiccntniteJ  fcolutlon  in 
^phcricaJ  aggrcgatioDs  of  crystab. 

Lead -salts.  ^  a,  Psrhasic.  —  A  boiling  an  J  very  rlilute  f^olution  of  6 
mixed  with  aintiionia,  deposits  on  cooling  a  crystalline  powder,  which 
under  the  microscope,  appears  to  coDsist,  half  of  octohedroiis,  half  of 
eilky  laminae  united  in  stellate  groups. 

b.  Basic.  —  The  aqucoufi  solution  of  the  salt  €  is  hoi  led  with  pro- 
toxide of  lead,  filtered,  and  cooled  to  the  crystalliziog  point;  if  tho 
aoltition  be  dilute,  and  the  t<^mpemture  a  few  deg^rees  above  0^  the  crys- 
tnl!5sati(in  i«  not  comploto  in  k'sa  than  a  week;  the  specific  gravity  of 
the  mother  liquor  is  only  11075,  —  Largo,  transparent,  colouilesi^  octo- 
liedroii8.  They  remain  unaltered  in  clrnso  vofisels  at  ordinary  tenipera- 
turc.^J>nt  elUore.^ee  in  dry  air  They  melt  even  below  J 'J'  in  their  water 
of  crystallization,  which  amounts  to  42  per  cent ;  hence  the  fu-^ion  takes 
place  even  on  tho  hand,  the  crystals  previoiit^ly  hecoming  turbid.  If  the 
deliquescence  takea  place  slowly,  it  begins  in  tho  interior  and  extends 
outward.*,  nothing  being  ultimately  left  hut  a  tliin  fmpty  shell  [consisting 
of  Bait  wliich  hajB  loet  its  water  by  efflorescence]  which  retains  the  foi-rn 
of  tho  crystals.  —  If  the  octohedron^  be  kept  in  fho  fuacd  state  for  a 
wbilc,  or  if  the  aqueous  sohvtion  bo  brought  lo  a  state  of  fiigher  concea- 
tratiou  than  that  at  wliich  it  yields  the  octohedrou*,  it  expaads  in  cooling 
and  yiehls  tables,  containing  lese  water,  and  therefore  leas  eaay  to  melt. 
Hence,  on  the  occurrence  of  a  rhango  of  temperature,  the  easily  fuaihio 
ealt  may  buret  tho  vesselj  by  firist  melting,  and  then  expanding  as  it 
flolidifica,  —  A  highly  concentrated  aolutiou  of  the  halt  6,  exposed  to  a 
low  temperature  for  12  to  24  hour^,  forms  transparent  j^phcricsaJ  segmenta, 
which  refract  light  strongly,  and  when  placed  on  the  warm  hand,  or 
otherwise  gently  heated,  i^plit  up  from  tho  middle  outwards,  with  a  ruat- 
liiig  noLse  like  that  of  an  electric  spark,  but  without  any  appearance  of 
light  The  salt  likewise  dissolves  very  readily  in  alcohol,  and  separate* 
out  in  necdJea  united  in  stellate  groups, 

c.  NetUral,  —  CryBtallissed  from  the  aqaeouB  solution,  at  low  tempe^ 
raturea  only,  in  cauliflower-like  aggregations,  which  contain  bul  little 
water,  melt,  and  give  off  a  fimall  quautity  of  water  when  heated,  and 
deliquesce  in  very  damp  air. 

Tho  ba^ie  lead-i^alt  6  forms,  with  ferric  oxide,  a  salt  consisting  of 
dark  ruby-coloured  neetlle^  united  in  spherical  groups.  The  clear  solu- 
tion which  it  fonus  in  cold  water,  deposits  nearly  all  the  ferric  oxide 
when  gently  heated;  but  tho  oxide  redii^.solves  when  left  in  the  liquid  for 
aoiue  time  at  ordinary  temperatures.  Tb«  ferric  oxide  in  tho  salt  amounts 
to  only  1  per  cent. 

Copper-salt,  —  a.  Basic.  —  Like  verdigris,  —  b,  NeutraL  —  Dark 
green  hexagonal  tables  which  easily  fall  to  pieces. 

MercHm%i$'mlt  —  Pearly  ecalea  which  turn  red  and  give  off  acid 
when  exposed  to  the  light, 

Silver-saU.  —  Contains  61*3  px.  oxide  of  ailrer;  Mackens  quickly 
when  exposed  to  light,  and  dis»tdve«  sparingly  in  water- 

r$cHdoaC€tlG  ether  resembles  acetic  ether  in  odour  and  in  other 
properties. 

Thus  far  C.  NuUner  {Ann,  Phartn.  38,  209). 
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Nicikle.t?  examined  tlio  acid  obtainotl  by  Nullner  and  lis  l€ad-?Jt. 

TIic  flcid  was  aliTinly  decent posoil  into  ncctic  and  butyric  acid>s,  for  It 
no  longer  formed  tho  octohecJral  salt  b  with  axide  of  lead;  wbeu  shakeu 
up  witli  cliloride  of  calcium,  it  formed  a  layer  of  butyric  acid,  and  below 
it  a  solution  of  cblorido  of  calcium  coutiining  acetic  acid;  and  after 
being  neutralized  with  carbonate  of  amnion ia»  mixed  at  a  boiling  lieat 
with  nitrato  of  Bilver,  and  cooled,  it  llually  yieldeil  crystals  of  acetitc  of 
silver;  and  tbo  nti4lier-Iiquor,  wbon  sulisct^uently  evaporated,  yicldc*) 
tbis  «alt  at  first,  but  afterwards  dendrites  of  butyrato  of  silver.  IhU 
deooraposed  aiMd  of  Ntilhier'^  does  not  precipilato  basic  acetate  of  lead. 
Wlien  saturated  with  carbonate  of  euda^  it  give?  off  carbonic  acid,  wLich 
at  a  certain  time  exbibit^  tlie  odour  of  fermenting  wiao. 

Kiillner'a  lead-salt,  distilleil  witb  iial[»buric  acid,  yields  an  acid  wbi**Ii, 
wbcn  neutralized  with  baryta-water  and  evaporated,  fir^t  yields  rhombic 
tables,  ;iad  then  nodules  of  acetate  of  barj^ta. 

But  if  tho  soda-salt  be  prepared  [from  the  lead-salt  ?],  and  deeont- 
posed  by  |dioyphoric  aciil,  the  pure  pseudo-acetic  acid  rises  to  the  top  of 
tho  acid  aqueous  mixture  in  the  form  of  an  oily  layer^  and  when  decanud 
and  rectified,  exhibits  the  following  properties: 

Oily;  boils  at  140^;  has  a  very  pcrsisteut  odour  like  that  of  perspi- 
ration. 

Heated  with  oil  of  vitriol,  it  gives  off  sulphurous  acid;  and  when 
heated  with  potarih  and  arson  ions  aci<i,  emits  the  odour  of  alkarsin. 

With  th  1:3  pure  acid,  the  following  salts  were  prepared: 

Tlie  Potash  and  Soda-Balis  are  very  deliquescent. 

Ilarj/fa-saU.  —  Eight  rhombic  prisma,  having  tho  foar  Uteral  wige* 
truncated  J  and  bevelled  with  two  y-face.?.  The  crystals  smell  like  nmcid 
butter,  and  are  permanent  in  the  air.  Heated  to  100^  in  a  current  of 
dry  air.  they  lose  3  25  per  cent  of  water;  and  at  200^,  fune  and  give  off 
2 '8  px.  more  {in  all,  (J  U5  p.c.  —  1  At  );  and  if  afterwards  j-nbjectod  to 
dry  distillation,  yield  a  non-acid  oil,  which  h  either  a  peculiar  ketone 
[[iropiono],  or  a  mixture  of  acetone  and  butyrtiue.  They  dit^tdve  r«*dily 
in  water,  especially  in  hot  water;  very  sparingly  in  absolute  alcohol. 

Dried  at  200"-  Nickles. 

BttO 70-6  .,.  5110  ...,.     54*14 

6  C  „.. 3G'0  „..  2&-42  25-fi2 

&H 50  ....  3*53  SU 

aO .,.« 240  „„  lG-95 16-78 


C«H*BaO* 


141*6     ....  lOO'OO     10000 


Limi'SaU*  —  Fibres,  having  a  silky  lustre,  cfllorescing  in  the  aif| 
soluble  lu  water, 

CttO,«„,.„„..-..., 28  ....  3011     »  30  22 

6C 3e  ....  38  71 38*95 

5  II..,. „  6  .,„  I»'37  . — ,  5-80 

3  0 24  ...  23  81  .^^  23  03 

C*H*C»0<  , „.    93    ....  10000    .......  10000 

ZifiC-mlL  —  Soluble  in  water;  the  eoliitiou  decompa&ea  when  boil^ 

The  ccmcentrated  solution  of  the  central  Laul-mlt^  inixcil  with 
aiDmoQia,  soou  deposits  small  rose  coloured  needles  of  basic  bulymtc  *#f 
had. 
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Baryta  and  Lead-sail,  —  In  a  tolerably  ctjuceutrated  solution  of  the 
neutral  lead-salt,  eljloridc  of  barium  produces  a  precipitate  wliich  at  first 
disappears  on  «i«;itation;  as  soon  as  it  reniaina  permanent  on  fitrtber  addi- 
tion of  chloride  of  bariutn^  the  liquid  is  filtered,  and  left  to  evaporate 
fepoutaneously*  At  Brst  cbloride  of  lead  crystallizes  out,  but  afterwards 
traneparent,  colourless  square  prisms  of  the  double  salt,  Tlio  crystals 
give  oil'  2 "50  p.c.  water  at  100^  Thoy  contain  baryta  and  lead-oxide  in 
equal  numbers  of  atoma,  and  wlien  i<L^uiled,  leave  tlio  lead,  partly  in  the 
form  of  oxide,  partly  as  chloride.  They  ditsolve  readily  in  water.  If 
particles  of  the  salt  happen  to  remain  on  the  surface  of  tbe  water,  they 
exhibit  the  rotatory  niovemeDts  of  the  salts  of  butyric  acid. 

Copper-Bali.  —  Oblique  prisms.  They  give  off  water  at  ^00^  and 
at  150^  an  additional  quantity,  together  witb  a  portion  of  the  acid;  if 
they  bo  then  Buddcnly  heated  to  redness,  they  give  off  combustible  gases, 
together  with  carbonic  acid,  a  mixture  of  pseudo-acetic  acid  and  an  oil 
fpropione'?]  insoluble  in  water,  and  leave  copper  mixed  with  charcoal.  — 
The  crystals  rotate  upon  water,  and  dissolve  in  it  in  very  small  quantity 
anly,  unless  acetic  acid  bo  added;  but  they  are  very  soluble  in  alcohol. 

Sillier-Bait*  —  Dendiites,  which  change  very  quickly  when  exposed 
to  light. 

Dried  in  Wteuo  offer  oil  qftfilriol*                 Kickle*. 

AgO , no  ..,*     64'09 64-03 

C  C  .., 3e  ....     13'89  I»a6 

6  H  6  .,..      2-76  ........      3-35 

3  O  21  ....     13'26 13'44 

C«H*AgO'' 181     ,..,  lOO'OO     100*00 

The  acid  dissolves  in  Alcohol  and  in  Ether, 

PMevdo-acetk  etiier  has  a  fruity  odour  (Jer.  NlckUs,  Mev,  $cientl/\; 
bsty.  Ann.  Fharm.  CI,  343;  abstr,  CompL  rend.  23,  419). 


B,  Sbcondary  Series. 
a,  Oxf/gen-nuclem.    C*H*0*, 

Pynmc  Acid.    c«H*0«=C«H*O^O*. 

Berzklius.     JPofjg.  36,  1. 

VoLCKfiL.     Ann,   Pharm.   80,   57;    nbstr.    Phm^.   ceiilr.    1854,   289; 
Jahresler.  1853,  424. 

Pproracimic  acid,  Brmztraubemdut'e,  PyrotraubewidHre, 

Formation^    By  the  dry  distillatioD  of  raconiic  and  tartaric  add. 

PreparatmK  1.  Effloresced  racemic  acid  i«  gradually  heated  to  220^ 
in  a  tubulated  glass  retort  placed  on  the  wind-bath,  and  niaintaiited  at 
tliat  temperature  as  long  as  anything  pusses  over,  the  frothiri«5  over  of 
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the  mEiaa  l)dng  prevented,  when  nccosearv'*  hy "^' 

■wire  lotroUuccd  through  tho  Uibuluro*     The  r  ■' 

rectitieU  in  the  oil -blithe  a  process  which  goe«  ou  l>  «* 

brown  eyr  up  eon  tain  ill  f,'  pyrutartaric  ncia.     The   i  ^^^ 

contaiua  pyruvic  and  acotic  acid,  a  ginall  quantity   of  eaipyiyuHuUic  4 
and  a  trace  of  wood-spirit  or  something  sbuilar.      It  ciiunot  be  nb^md 
colourleea   by  repeated    distillation,  hecaujso,  at    each   rtj 
process,  a  certain  amount  of  decompotsition  takes  placCj  i    I 

being  evolved,  and  a  brown  extract  remaining,  —  Hcucc  tiio  mc^6ak 
must  either  be  cvaponited  in  vacuo  over  oil  of  vitric»i  to  the  oofitliliBQi 
of  a  thick  syrup,  whereby  tho  acid  is  freed  from  the  volatile  aoetk  «ai 
and  the  greater  portion  of  tho  water;  —  or  saturated  with  rcecntlr 
jn-eci  pita  ted  and  washed  carbonate  of  lead;  and  tho  gnvtiular  l9l4<w 
washed,  tsuspended  in  water,  decomposed  by  Bulphuretted  hydrogcm,  iwl 
the  filtrate  evaporated  in  vacuo  na  above  (Berrolltia).  The  wn,Verj  B^*i 
filtered  fmm  the  Irad^sult  sUll  contnina  |>yruTtc  5d(l.  bcdiuae  thi*  add  rtnnftt  M  «•• 
pletely  ?at«r'«teJ  with  carUonAlc  of  lend  iit  ordhinry  Comp«tmtiim  s  the  porlSei  Ito 
retained  ijj  «HU  »VflUab)e  (IJcnciius),  —  IF.  2.  TartAric  ficid  hcAtcd  overittOp 
fire,  yiehls  a  distillate  consisting  chiefly  of  pyruvic  and  Aoetk  let^ 
together  with  aldehyde,  acetone,  and  other  sulidtaaces.  If  ike  halt  k 
i^nmg  and  suddenly  uppllet!,  the  t^irtimc  add  la  rrsohcd  into  oeetic  add,  ctrtfOOkftUi 
ond  carbonic  oxide  ; 

C^H*0»'^  =  C^H^O^  +  2C0»  -t  2C0i 

but  if  the  heat  bo  moderate  nad  slowly  raised*  the  ACtd  b  resolved  into  pjrmk  n' 

Carbouic  acid: 

tliese  two  motlcs  oF  dcaomposilioa  m«y  go  ou  together.  -^  Oil    rOetifyillgf  Inc  'i-*- 

tiilate,  the  portion  which  passes  over  between    105^  and    120\  cocj'-'t» 

chiefly  of  acetic  acid;  that  between  130''  and  180%  of  pyruvic  add;  tft»t 

that  between  180^  and  100%  of  pyruvic  and  pyrotartartc  acid.     Teoblib 

the  pyruvic  acid  in  a  atato  of  purity,  tho  portion  which  distlli  f*^ 

betvvceu    140^  and  180^,  ia  collected  apart,   and  subjectM   tf*  t*«i»i«4»?1 

fractional  distillation,   till   a  liquid  is  obtained   wboi^e   I 

confined  between   the  limite  of  105°  and  170^.     Thif?  lit] 

contains  a  certain  quantity  of  water  arising  from  the 

small  portion  of  pyruvic  acid  by  tho  boiling,  is  scp;i 

leaving  it  for  some  days  in  vacuo  over  strong  sulphi. 

caustic  potash^  till  about  a  fourth  part  of  t!ie  acid  is  i       , 

admixed  water  with  it  (Volckel).     Tartaric  acid  distilled  in  eo 

stone  lA also  almnst  wholly  rtitilvcd  iuto  OArbonieftud  pfntTic acids ;  b. 

is  then  also  converted  into  the  s)  I'tipf  modificatiou  (ritif.  tn/1)  mnd  «ttcnwiii  ^mt^ 

powdi    A  simitar  result  is  obtuaed  bj  distilliiig  »  neatnd  tartrate  ptr  m  ( ViBkkfl}*  1 

Pf*opefilei,     (I),  Colourless  or  pale  yellow,  vbdd  ^ymp,  wlitcli  tow 
out  into  threads,     May^  for  the  mo.'st,  be  evaporn'  '  Jtti  deeoofM- 

tion.     Inodorous  at  ordinary  temperatures;  but  2tM!,  !t  Mft  • 

pungent  acid  odour,  somewhat  like  that  of  hy  rvtf* 

sharp    and    acid,    leaving   a   eouicwhat    bitter  al'  \^^ 

(llerzeliu«*).  —  ^],  "" 
of  gp,  gv,      ' 
liUe  that 

it  volatilixcs  compktoly  without  decomposition  whru  gently  heMd  C 
left  III  Vacuo;  but  when  diluted  with  water,  tt  bocQiuoft  lUtrt^  §Svt  * 
while,  so  that  it  aftorwcuds  lo&vos  an  acid  syrup  wbf^ii  eTSparmliiL    f 


*)*  —  11-  "I'll*-*  acid  prepared  by  (2)  is  a  faintly  yeliowisb  lig*^ 
,  r 288  at  IS^'j  boils  at  165';  Jias  a  not  very  p<iwe«fiii  oWi 
of  acetic  acid,  and  a  burning  taste.     In  the  coocentmtod  Kti^ 
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VUlckcL 

40*01     4079 

4*65     „       4-73 

54-54     54*48 


C«H*OVO* B0    .,.,100-00 lOO'OO 

Tbfi  h]r|K>tKeitcal  autijdrotis  acid  would  be  ^  C^H^O  ^  pV. 

BfCompoMtions.  The  aqueous  acid  uiidergoea  partial  dccopi  posit  ion 
when  distilled,  even  at  the  tonipfiraturo  of  the  wiitor-hath  (Berzclius, 
tnd.  mp),  IT  The  eyrupy  a<;id  lieatcd  abo^^e  200^  tfivos  off  carhonic 
acid  aud  yields  a  diatillato  of  pyrotartaric  acid  CT1*0*,  the  rcaidiio 
becoming  moTO  and  more  yellow  (Volckel).  —  Pyruvic  aeid  dissolves  in 
eulphiiric  acid,  with  slight  eolouriiig  aud  rise  of  temperature,  and  the 
fiolutioD,  when  heated,  gives  olT  carhoTiic  aad  sulphurouia  acids.  Pyruvic 
a«id  ia  not  decomposed  by  hydrochluHc  acid.  In  cohl  strong  tiitric  acid, 
it  diftfiolves  without  perceptible  decomposition;  but  on  heatln/r  the  liquid, 
a  violent  action  takes  place,  attended  with  formation  of  oxalic  acid;  the 
temo  ro«ult  is  obtained  on  boiling  the  acid  with  nitric  acid  of  ordinary 
strength  (VMckel),  IT  —  Tercldoride  of  f^old  and  it**  compounds  with 
other  metallic  chlorides^  are  not  reduced  by  pyruvic  acid  in  the  cold,  hut 
completely  when  Ijoated:  the  liquid  whlcb  aarmounta  the  sbinin^^  metallic 
gold  is  itselt  free  from  gold,  hul  iiiis  nevertheleea  a  yellow  colour.  Mouo- 
chloridc  and  bichlorido  of  platinum,  on  tlio  contrary,  are  not  reduced  by 
the  aqueous  acid,  even  at  a  boiling  heat  (Bcrzelius), 

Comlinations.  The  acid  mixes  iu  all  proportions  with  Wa(€f\ 
Pynivio  acid  is  stronger  than  acetic  acitl,  ex  pels  iho  lattor  from  !ta 
■alts  on  evaporation,  and  precipltatea  from  solutions  of  acetates^  thoso 
ba^es  with  which  it  forms  sparingly  soluble  sails.  Tho  Pt^ruvaUi  am 
prepared  by  saturating  tho  dilute  acid  with  tbe  base;  if  the  ucitl  is  coa* 
"^entrated,  partial  decomposition  takes  place,  attended  with  yellow  or 
town  colonring.  The  salts  in  the  anhydron«  state  are  translucent, 
^ummy  aubstauci  s;  with  water  they  are  cajtablo  of  forming  crystals,  pro- 
vided the  base  lias  been  dissolved  in  the  acitl  without  application  of  heat, 
and  the  solution  cvsiporatcd  at  ordinary  temperatures  [provided  also, 
according  to  Vidckel^  tliey  have  been  prepared  with  the  vrdatile  modiHca- 
lion  of  the  acid].  The  concentrated  aqueous  solutiou  of  these  crystaK 
lixablo  aalta  may  be  boiled  without  ulteration;  bat  on  boiling  a  dilate 
•olutiooi  the  ealt  pas^scs  into  the  amorphous  slate,  and  afterwards  remains 
aa  a  gummy  reaidno  when  tho  liqnid  is  evaporated.  The  salt«  thua 
jreiidered  amorphons  cannot  be  brought  back  to  tho  crystalline  state 
(Berxelius).  [According  to  Vidckeb  the  acid  separated  from  tho  satu^)  is 
always  in  the  syrupy  modification  (1),  and  if  again  united  with  biuses 
yielda  only  amorphous  salts],  ~  Tho  ealts  redden  litmus,  but  do  not  taste 
ftour.  They  assume  a  lemon-yellow  colour  at  lUU  to  J  20°,  and  oranges 
yollow  at  a  higher  tompemture.  In  the  dry  etato,  they  evolve  litth*  or 
no  hcftt  when  mixed  with  oil  of  vitriol;  on  subsequent  application  of 
heat,  they  emit  tho  odour  of  tho  acid,  and  above  100®  give  off  a  snuiH 
quantity  of  the  unaltered  acid;  but  even  at  a  tempcraturo  considerably 
below  100  ,  the  greater  jtart  of  tli<»  pyruvic  acid  ia  ilecom posed,  th«  nuiaff 
Ofisumea  a  blnck-browu  colour,  ana  if  then  distilled  in  tho  iiand-bathi 
yield«  a  mixture  of  pyruvic  and  acetic  acid?.  The  aqueous  *;olutiou3  of 
the  pyruvstea  are  coloured   doe[»  red   by  a  small   quantity  of  ferroiwi 
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snlpliate,  and  if  somewliat  concentrated,  form  a  white  precipit4ite 
few  hours  vvitli  ciipnc  solphate.  Those  pyruvates  which  are  insolub 
water,  dissolve  for  the  most  part  in  acjueoua  caustic  alkalia,  and  par 
also  ill  alkaline  carhonatea.  They  dissolve  spariugly  in  alcobo 
quatitity  dissolved  being  less  as  the  alcohol  is  more  anhydraas, 
are  insoluble  in  ether  (BerzeUus)* 

Pi/ruvcUe  of  Ammonia, — ^The  aqueous   mixture  of  the  acid  and  haM  \ 
leaves  by  spoil  taneoua  evaporation,  a  yellow  dcliqiiescent  ma«8,  haviog  m 
extremely  bitter  taate,  aud  nearly  iiibolnble  iu  absolute  alcohol, 

PynivQte  of  Potash-  —  The  aaneona  mixture  evaporated   in   tucwOi  i 
loaves  small  crystal  line  scales  whiclj  deliquesce  in  the   air;  hut  tf  boile^l 
before  evaporation,  it  leavea  a  fisdtircd  gummy  residue,  which  bccoinei 
moist  on  exposure  to  the  air. 

Pt/ntpaieo/Soda.—^a.  KeutraL  Cr^staUine.  —  Separates  by  coU 
evaporation,  in  large,  flat,  rectangular  prisms,  if  the  solution  contains 
acetate  of  soda,  but  from  a  pure  solution^  iu  rectangular  tables  and  lonf  I 
laminm.  The  powder  of  the  crystals  feels  like  talc.  The  crystals  aw] 
ftnhydrous  and  conUin  28"25  percent  of  soda.  Their  highly  saturated,! 
boiling  solution  solidi^es  on  cooling,  in  a  crystalline  moss,  from  which  tht  j 
Biother-lrquor  runs  away.  They  dissolve  very  sjiaringly  in  boiliD|| 
absolute  alcohol,  and  do  not  separate  out  on  cooling;  in  hydrated  alcokoi] 
they  dissolv<^  mora  readily;  nevertheless,  the  greater  part  of  the  salt  ill 
precipitated  from  its  aqueous  solution  saturated  iu  ihe  cold,  by  alcohol  of  1 
sp.  gr.  0*833,  whilst  any  acetate  of  soda  that  may  bo  mixed  with  iil 
remains  in  solution.  —  /^,  Amorphous.  —  The  very  dilute  aoueoos  solo*! 
tion  of  fly  heated  to  the  boiling-point,  leaves,  when  evaporated  over  oil  of  I 
vitriol,  a  tmuspareut  colourless  gum,  and  when  evaporated  by  heat,  ikj 
yellow  gum,  a  few  erysUils  of  tt  also  forming  wlien  the  solution  is  exp 
to  the  air. 

h.  Acid.  —  The  crystals  of  the  neutral  salt  triturated  with  the  coqfI 
centrat<:?d  acid,  form  a  translucent  jelly,  which  dries  up  to  a  swollen | 
muss;  if  from  this  mass  ihc  ir^^.  acid  be  removed  hy  alcohol,  there  rcmaitii] 
a  white,  tumefied  [JO wder,  which  has  a  hitler  and  somewhat  acid  ta^tti^I 
reddens  litmus  strongly;  and  when  dissolved  and  evaporated,  leavei  i] 
white  fissured  mass. 

Pyruvate  of  Liikia. — a.  CrtfttaUine.  Crystalline  grains,  which  I 
iomewlmt  difficult  of  solution  in  water,  and  do  not  becamo  aniorplio 
when  separatcfl  from  a  concentrated  solution  by  boiling  and  hot  ev^^prt-l 
tion.  —  ft,  Amof^hoiis.  A  very  dilute  solution  of  a  evaporated  in  tbil 
water-bath,  leaves  a  hard  colourless  gum,  more  soluble  in  water  than 

Pyrxtvate  of  Baryta.  —  a,  CrydalUne,  —  Obtained  by 
evaporatioii  of  a  solution  of  carbonate  of  baryta  in  the  sotnewhal  \ 
acid.  l^*argo,  broad,  shilling  scales,  which  are  permanent  iu  the  air,  gif 
off  their  5  45  px.  (1  At.)  water  of  crystallisation  at  100-,  and  diiM>tf 
with  tolerable  fiicility  in  water.  The  precipitate  formed  by  an  alkmliil 
carbonate  does  not  dissolve  in  excess  of  the  reagent.  —  /3,  Amorpl 
-—The  aqueous  solution  of  a,  if  only  gently  licuted,  yields  O0  ©vap 
tion  a  gun»my  residue,  which,  when  dried  in  the  air,  contains  lO'i 
(2  At.)  of  water,  and  dissolves  but  slowly  in  water  erota  »t  the  1 
heat. 


is: 


PYRUrrC  ACID. 

PprunaU  ^f  jStiwOia.  ■—  o.  Cri/stalline,  —  rrcpfircd  liko  tlic  baryta- 
rail.  Forms  amass  conaisting  of  fine,  gliinmering  gcales,  wtiieli,  wlit^n 
suspended  in  water,  iiiipiirt  to  that  liquid  their  glimmering  a.^pect.  Tbo 
ecaJes  contain  12  p.c,  (2  At.)  water;  tboy  arc  less  soliildo  in  water  than 
tho  baryta-ealtj  from  a  solution  saturated  at  a  boiliug  bcat^  tbej  eeparatc 
out  again  on  cooling;  Witli  alkaline  carbctnatcs,  tliey  bebavo  lik<i  tbu 
baryta-gialt  —  ft,  Aviorphous.  — *  Coloarloisa,  trant^luccnt  gnni,  wbicdi,  when 
gently  heated,  givea  off  all  ita  wati*i",  and  becomes  milk-wbite  and 
fissured. 

Pijruvate  of  Lime,  —  a.  0*y.^W/i'?rr.  —  Prepared  liko  tbe  barvta'Salt 
Cfystalline  gruina.  Behaves  with  alkaline  carbonates  like  the  baryta- 
Wm* — /?.  Amorphous,  The  sligbteist  lieairng  of  tbo  atjueoii.'!  eo!ntion, 
^en  W  tbo  banti,  causes  it  to  yield  by  spontaneous  ovaporationj  a  gum 
instead  of  crystal  lino  grains* 

Pi/rumU  of  Mft^uma. — DitlitMilt  to  obtain  in  grantdar  crystals, 
becau«o  It  very  easily  passee  into  the  guromy  condition.  Willi  alkaline 
carbonates,  it  behaves  like  the  baryta-fiat  t 

Pt/ruv(tte  of  Yttria,  —  «.  Crif^taU'me.  —  A  mixture  of  tbc  concen* 
tratcd  solutions  of  pyruvate  of  bm\^  and  chloride  of  yttrium  deposits  in 
a  few  hoiirfl,  white  gniin.H,  vvldch  di.^'^olvoislowly  in  water — /i.  Amorphous. 
^  The  airjueons  acid  naturated  with  r<'cently  precipifnted  hydrate  of 
yttria,  dries  up  into  a  clear,  bard,  tacchnnne  gnm;  and  ibin,  when  mixed 
with  wator,  yiehlH  white  flakes  and  fonns  a  Ij^iuid  which  on  evaporation 
again  leaves  a  gunnny  residue.  The  i>rccipitato  formed  by  caustic  alkalis 
Oft  alkaline  carbonates  dissolvea  in  oxces^j. 

Pyj'uvati  ofGiucina.  —  On  treating  the  aqueous  acid  with  excess  of 

bydnito  of  glucina,  an  undissolved  iMtsic  and  a  soluble  fi^utrnl  j^alt  are 
|iroduced;  the  latter  rcmaiirs,  on  evaporating  tbo  solution^  in  the  form  of 
a  tran^purcnt,  fi^sared,  t?weet-lasting  gum,  wliicb  i^  not  prceipitatcd  by 
caustic  alkaltb  or  by  atkaltno  carboualo». 

Pf/ruvate  of  Alumina,  —  An  excess  of  liydnile  of  alumina  formes  with 
the  aqueous  aci<l,  in  like  manner^  a  gelatinous  Inuic  salt,  and  a  solutiou  of 
a  neutral  ealt,  which  dries  up  to  a  pernjancully  soft  mass,  and  ia  not 
precipitated  by  caustic  alkalis  or  alkaline  carbonates. 

Pyruvates  of  Ziconiu  and  Thorina.  — Soluble  in  water;  not  precipi- 
tated by  ammonia. 

drank  Pyruvate,  —  Of  a  fine  yellow  colour ;  readily  soluble  in 
water* 

Mangmxom  Pyruvate.  —  «,  Cryftailine.  —  By  spontaneous  evapora- 
tiOD.     Milk-white  mass  eonipoacd  of  Hue  iicales,  resembling  the  etrontia- 

SJt,  even  in  the  ap|>caranco  vvbtch  it  presents  when  stirred  up  with  water, 
owly  soluble  in  cold^  more  readily  in  hot  water. — /^.  Aimtrphum. —  By 
evaporating  the  solution  with  tho  aid  of  beat.  Gummy;  easily  fcioluble  in 
water.  If  it  has  turned  brown  during  tlie  evaporation,  which  often 
happens,  the  coloured  portion  remains  for  the  moat  jjart  undissolved. 

Pyruvate  of  Bismnth.  —  The  elutriated  and  ignited  oxide  dissolves 
slowly  in  the  aqueous  acid.  The  solution  yiehla  by  evaporation  a  viscid 
Byrup,  which  tastes  like  other  bismnth-ealts,  does  not  become  tnrbid  by 
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foliitiuQ  in  water,  and  is  not  precipitated  1>j  cansiio  alkalis,  nlkultoa 
f  Cavbouates,  or  sulphuretted  Lydrogon. 

Fij7*^ivate  of  Zinc,  —  n,  Cri/»talline, — M^hen  carbonate  of  zinc  is  dis- 
Bolved  in  the  very  dilute  acid,  the  solution,  as  it  becomes  eaturatof!^ 
deposits  a  snow-white  granular  powder  of  tu  When  carbonati^  of  rinr  U  db. 
Bolverl  In  a.  strtmgcr  5o!ntioii  of  the  nrid,  hent  h  evohed,  and  the  liquid  rissumes  •  jvlltrw 
colour.  T hc3  liquid  decanted  from  the  gmnular  powder  deposits  by  gpoa- 
taneous  ev^apor.idon  a  n:ummy  acid  snlt,  which  is  dccouj posed  by  water, 
with  deposition  of  a  large?  quantity  of  the  pulvenilont  salt  a.  The  i»owdi!!T 
u  nndcrgoes  no  alteration  at  100°,  but  at  a  higher  temperature,  tums 
first  yellow,  then  brownish  yellow,  and  then  gives  off  its  wat^r  of  cryatAl- 
lization,  amounting  to  18*37  p,c.  (3  AU),  The  powder  is  sparingly 
fioluhle  in  water.  100  pts.  of  it  yield  54*3  pts.  of  sulphate  of  line.— 
p,  Amorphom.  —  A  solution  of  zmc  in  tolerably  warm  dilute  pynivic 
acid  leaves,  when  evaporated  over  the  water-bath,  a  clear  yellowihli 
gum,  easily  soluble  in  water,  —  When  zinc  is  dissolved  in  tbo  c<jld  lUIufo 
11,01(1,  a  vibcid  mixture  of  n  and  ft  is  produced,  which,  by  evaporatiiJ" 
over  the  water-bath,  is  wholly  converted  into  /3. 

Piinnmie  of  Lead.  —a.  IWhanc.  —  2PbO,C*HTbO«  +  Aq.  — Ob- 
tained by  treating  the  neutral  wilt  6  with  dilute  ammonia,  wafiliing  thi 
Bcparuted  salt  with  water,  in  which  it  is  eli;Erhtly  soluble,  and  drying  it 
over  oil  of  vitriol,  so  that  it  may  not  absorb  carlionic  acid. 

h,  Monohmk.  —  a.  Orif^talUne.  —  Carbonate  of  lead  recently  precis 
pitatod  and  still  moist,  is  gradually  added  to  the  at[Qeous  acid,  not  quite 
to  saturation;  the  liquid  left  to  i*tand  for  24  hours  above  the  preciptlated 
salt,  and  frequently  stirred  to  decompose  any  ci^rbooato  of  lead  that  umy 
still  rcniaiu;  and  the  heavy  granular  powder  washed  and  dried.  —  Orlhf  j 
pyruvic  acid  is   added   to   a  coucoutrated  aqueous   solution   of  neuHil  ] 
Ibcetato  of  lead,  which  remains  clear  at  first,  but  after  a  few  honra,  tItidUQil 
io  a  nuuis  (d'  the  cousisteuee  of  giucl,  from  which  the  suit  a  i&  deposited  HI 
a  ^ranulur  powder;  it  must  then  he  washed  and   dried  without  beat-«l 
The   salt   dried   in  the  cold  forms  a  fine   mealy  powder.     At   1(MI*»  it  I 
assumes  a  light  yellow  colour,  without  loss  of  weight;  at  110',  it  becotneil 
h'Hiou-yellow,   with  sli^'ht  loss;  and  at  120"*,  brown-yellow,  withloifofj 
all  its  water   of  crystallization,     It  dissolves   siHinngly   in   water,  ail^j 
eeporatcs  therefrom  as  a  white  crust  by  evaporation  at  ordinary  ton ~ — 
lures,  but  as  a  lomou-yellow  criit?t,  by  evaj>oration  at  tempo raturoa  | 
50'^.  —  The  Icmon-yeilow  salt  decompoaod  by  carbonato  of  aoc 
lemon-yellow  carbonate  of  leatl,   and  a  yellow  solutiou  of  pyniV 
soda,  which  for  tlio  most  part  assumes  the  amorphous  stnto, 
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e.  Acid  mU,  -—A  solution  of  carbon  a  to  of  lead  in  a  &\[ghi  oroess  of 
j>ynivic  aeui,  tlries  up  by  spontaneoaa  ovnporation  to  a  fisjsureJ  gunij 
"which  reddens  litraiis,  and  ia  ducompused  by  water  with  separation  of  tho 
neutral  ealt  6. 

Ferrous  Ptfnivat^.  —  n,  (hystaiiine,  '—  If  a  crystal  of  ferroua  8ul[)hato 
1>^  immorsed  in  cold  water  which  is  noarly  saturated  ulth  crystal  lino 
pyrnvate  of  soda,  ami  tho  lif|uid  covered  with  a  layer  of  oil  to  keep  out 
the  air,  it  immediitoly  assumca  a  dark  red  colour,  and  dopoaits  after  24 
hours,  a  large  number  of  li^ht  red  gi*anulo6  of  ferrous  pyruvate.  The 
itiothcr-lit]uor,  which  has  a  much  deeper  red  colour  than  the  granules 
[perhaps  because  it  contains  amorphoujs  fia1t]>  is  decanted;  the  cryitalltne 
granules  washed  with  a  email  quantity  of  cold  water;  the  liquid  pressed 
out;  and  the  granules  drietl  over  oil  of  vitriol.  Tho  salt  is  of  a  beautiful 
flesh  colour;  tastes  like  other  ferrous  salts;  h  permanent  in  the  air  when 
dry;  diesolvea  eparingly  in  water,  forming  a  yellowiah  solntion;  and  is 
precipitated  with  greyish  blue  colour  by  ammonia. 

/J.  Amorphous.  —  Iron  is  dissolved  in  warm  dilute  pyruvic  a<3ld 
csovered  with  a  layer  of  oil,  the  solution  taking  place  slowly,  till  no  more 
hydrogen  gas  is  evolved;  and  the  thick,  opaque,  dark  red  liquid  evapo- 
rated by  heat,  whereby  a  nearly  black,  soft  mass  is  obtained,  which 
hardens  in  cooling  and  dissolves  with  deep  red  colour  in  water  and  in 
alcohol.  The  solution,  when  evaporated  in  the  air,  assumes  a  lighter 
colour^  and  deposits  batiic  fevrio  pyruvate,  a  neutral  salt  remaining  in 
Jution. 
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Ferric  Ft/ruvaU.-^B.,  Bask,  —  Precipitated  from  the  aqueous  solution 
of  tho  ferrous  salt  on  exposure  to  the  air.  Resoniblos  hydra  ted  ferrio 
oxide,  but  dissolves  with  dark  red  colour  in  ammonia. 

h,  MeutraL  —  The  acid  saturated  with  recently  precipitated  hydrated 
ferric  oxide,  leaves,  on  evaporation^  a  red  mass  which  dissolves  in  water 
and  alcohol  with  the  colour  of  other  ferrio  salts.  The  solution  is  not 
precipitated  by  ammonia,  or  by  caustic  potash  and  soda  or  their  car- 
bonates. If  the  mixture  of  the  solution  with  ammonia  be  left  to  evaporate 
apontaneously,  all  the  ammonia  is  given  oflf^  and  the  remaiuing  viscid 
ayrup  forms  a  clear  solution  ia  water,  —  If,  however,  tlie  neutral  ferrio 
mXi  baa  boon  obtained  by  evaporating  tho  solution  of  the  amorphous 
ferrous  salt  in  contact  Tv^th  tho  air,  it  forms  with  caustic  potash  and 
carbonate  of  potash,  a  brown  precipitate  somewhat  soluble  in  excess  of 
the  reagent. 

PprumU  q/"  Cobalt,  —  a.  CYj^staUme,  —  When  fragments  of  carbonate 
of  cobalt  are  graduully  intrcluced  into  the  aoueous  acid,  the  salt  a  is 
precipitated,  in  proportion  as  the  red  solution  becomes  saturated,  in  tho 
form  of  a  rose-coloured,  granular  powder,  which  dissolves  very  slowly  in 
cold  water,  even  when  it  is  mixed  with  pyruvic  aci<L  —  fi.  Amorphous. 
—  When  the  salt  a  is  dissolved  in  warm  water,  or  carbonate  of  cobalt 
in  tlic  boiling  acid,  tho  pale  rod  eolation  yields,  on  evaptjratiou,  a  Ss  urcd, 
rose  coloured  gum,  which  dues  not  dissolve  in  caustic  putaiih  or  in  car- 
bonute  of  potash. 

Pyruvate  of  I^ickd,  —  Behaves  just  like  thocobaU-saU  in  the  staiet 
a  and  /i,  excepting  that  it  is  of  an  apple-green  colour,  and  dissolves  in 
water  still  morn  i^lowly. 


tti  PWPTLC5B:  OST6B2I-HUGUBUS  €mH3^. 


nf  Copper,  —  m.  JRwInriL  —  «.  Crptdmllmv — 1.  lb 
[  diaolTw  cuboBste  of  «ppv  ^'■^  l"™^  ttfflrTweeMe^  ail 
tha  wlfatinii  proceed^  depodte  tha  nh^  cm  m  mmrmtm  fomim, 
vUfe  tka  alt  6  icnuis  in  aotntion.  — 2.  Wbeii  ft  tdbedbly  In 
cfyttal  of  snlpliate  of  eomer  is  iiiiiftMWwl  in  mqneoui  vjnmte  cf  mk 
iMaolBtioB  giMnUj  thiekeiiB  from  foinnlioB  of  ft  fine  vinto  pv^^ 
Ae  wmmt  nit.  TIm  aah  is  v«dwd  widi  cold  wstor  and  dried  al  mSmtj 
After  diyiBg  in  tte  ftir,  it  is  ftlmoftt  poie  wlute;  vim 
compkielj  dried  orer  oil  of  Titiiol,  it  turns  Unisky  aad  finally,  tla 
lk»  looi  of  aD  tke  kTRoeeone  water,  IMit  Uoe.     It  tlien  still 


looi  «f  sD  Ae  kigioecopie  water,  i^t  Uoe. 
L  water.    It  dtB^TCs  ray  sparingly  in  cold  w 


1  At.  water.    It  dnsMTCs  ray  sparingly  in  cold  water,  feiming  a  rmj 
nak  green  solatkii,  wbich,  men  erapoiated  at  ocdinaij  tsmyntim 
■BaTCs  tke  salt  in  tlM»  form  of  a  white  powder.     In  boiling  watar,  il 
mum  abandaatly,  widi  a  mote  decided  green  oobiEi 


C«0 4a    ^    Sl-tS     3041 

cnpv n  ^  tt-72 

HO 9    .-.      7*03 

Ofi^CM^-hAil 128    .»  lOOiW 

p,  AwMTjAomt.  —  The  solntion  of  «  in  bet ' 
rated  orer  the  water4iath,  a  dear,  green,  fissued  | 
water  with  toleiahle  fiwiHty.    Its  sohttion 
bonate  of  ammonia  cTapoiated  in  the  openair,  leaTOB  a  dark  green  1 
mass;  the  eolation  in  potadi-lcy  is  dark  bine,  beeomes  tnrbid  and  s 
a  green  colour  when  dOnted,  and  deposito  a  blaek*brown  oxida  afai 
boOed. 

K  Acid  taiL  —  The  abore-mentioned  mother-liqnor,  from  which  A» 
OTstalline  nential  salt  prepared  by  (I)  has  been  deposited.  Itdrieiip 
to  a  transparent  ereen  ^m,  which  is  decomposed  by  water. 

JfercHrtnu  Pyruwit^,  —  The  'aqueous  solntion  of  the  cirstalline  mk- 
salt  forms  a  white  magma  with  mercnrons  nitrate.  This  saut  dissolTei  ii 
boiling  water,  the  undissolved  portion  taming  grey — and  separate!  « 
cooling  in  the  amorphous  state.  —  If  the  amorphous  sodarsalt  he  nni 
the  same  precipitate  is  obtained,  but  it  then  decomposes  still  morereadib, 
the  decom|H>sition  taking  place  after  a  while,  even  in  the  cold. 

Mercurk  Pyruvate —  a.  Basic.  —  Separates  on  treating  the  nit  4 
with  water.  White.,  tumefied,  insoluble  in  water.  —  6-  Keutrai.  — 
I.  When  the  dilate  acid  is  saturated  with  finely  pnlyeriaed  mercsrt 
oxitle.  filtered  after  some  hours,  and  the  colourless  filtrate,  which  1 


like  corrosive  sublimate,  left  to  evaporate,  the  neutral  salt  sepantci  oBt 
in  the  form  of  a  white  crust.,  while  the  salt  c  remains  in  the  nlothe^ 
liouid.  —  2.  An  aqueous  solution  of  equal  numbera  of  atoms  of  conosTe 
sublimate  and  pyruvate  of  soda,  likewise  deposits  a  white  crust  by  cpoi- 
taneous  evaporation.  The  salt  6  is  decomposed  by  water,  which  Itxnt 
the  basic  salt  a  undissolved.  — c.  Acid  m//.  —  The  mother-liqnor  of  tk 
salt  h  prepannl  bv  (I)  dries  up  to  a  transparent  gum,  whidi  is  decoB- 
poscil  by  water  into  the  luii^ic  salt  a  and  a  solntion  of  a  favpencid  stlt. 
Thi:?  solntion  forms  with  nmmonia  a  precipitate  which  does  not  ledisol^ 
in  a  larger  quantity  of  ammonia;  but  the  precipitate  prodnoedbyalktliv 
carbonates  dissolves  in  excess  of  the  reagent,  forming  a  liquid  froa  wUek 
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a  gray  mercurons  salt  eepamtes;  this  liquid  also  yields  a  whito  mercuroua 
salt  by  spoDtancaEs  evaporation. 

FyrmmU  of  Sitter,  —  tt,  CryttaUine. — 1.  The  cold  dilute  acid  is 
aatiirated  with  cacc^s  of  recently  precipitated  oxide  of  silver  (not  with 
.^Carlionate,  wliich  forms  a  ^^eyish  yellow  salt,  with  reduction  of  a  largo 
quantity  of  silver).  The  liijuidj  whiuh  thickens  by  separation  of  larainto, 
is  diluted  with  bniliug  uater  till  the  lamina  dissolve;  filtered  boiling; 
and  the  filtrate  left  to  cool  slowly  in  a  dark  place  till  it  crystallizes,  — 
2.  A  mixture  of  the  aqueous  soda-salt  mith  nitrate  of  si  her  forms  after  a 
while  the  sarao  cryataie,  which  must  be  pressed  after  pouring  off  the 
liquid,  dissolved  in  boiling  water,  left  to  crystallize  therefrom,  and  dried 
in  the  dark  over  oil  of  vitriol.  —  Large,  shining,  milk-white  scales, 
resembling  boracic  acjd,  greasy  i^  the  touch,  and  turniug  brown  by 
exposure  to  the  sun.  The  crystals  are  free  from  water  of  crystallization, 
and  after  drying  at  or<linary  temperatures,  sutler  no  loss  of  weight  when 
left  over  oil  of  vitriol  at  100^  By  dry  distillation,  they  yield  pyruvic 
iwid,  smelliBg  strongly  of  acetic  acid,  an  J  a  grey  nietallicdookiug  residue 
of  carbide  of  silver  (VI,  146).  The  salt  when  heated  in  the  air,  takes 
fire  at  the  hottest  point,  and  continues  to  glow  spontaneously,  till 
nothing  is  left  but  55'2tj  per  cent  of  silver,  in  the  form  of  scales.  The 
salt  dissolves  very  sparingly  in  cold  water;  its  solution  in  hot  water 
deposits  by  warm  evaporation  a  brown  powder,  but  remains  colourless, 
and  OK  cooling  yields  more  crystals  of  the  pure  salt;  but  if  heated  for  a 
longer  time,  it  turns  yellow  and  yieldfl,  on  cooling,  yellow  crystals  of  an 
altered  salt.  The  yellow  solution  heated  to  the  boiling  point  gives  off 
carbonic  acid,  and  deposits  carbide  of  silver  as  a  grey  metallic  powder. 
The  salt  dissolves  in  aqueous  ammonia,  and  when  treated  with  carbonate 
of  potash,  yields  carl nm ate  of  silver  insoluble  in  excess. 

ft.  Amorphou.'i.  —  The  amorphous  soda-salt  forms  with  nitrate  of 
eilver  a  white  flocculout  precipitate  whicli  dissolves  in  hot  water  some- 
what more  readily  than  in  cold,  and  is  deposited  in  tbe  amorphous  state 
ou  cooling.  The  solution,  when  heated,  assumes  a  lighter  colour  than  that 
of  the  salt  m,  and  deposits  carbide  of  silver. 
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Pyruvic  aoid  mixes  in  all  proportions  with  Ako/wl  and  M/^er  (Ber- 
zelius). 


Mesoxalic  Acid.    CH=0^^=C^H>0*,0\ 

LiEBio  k  WoHLEB  (1838),     Amu  Phurm,  26,  208. 
SvANBERG,     BcrzHius,  Jahmher.  27,  165. 

Produced  by  boiling  alloxaii  or  alloxanie  acid  with  the  stronger  bases 
and  water. 
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PROPTLENE:  OITCKH-NUCLEUS  CTWOK 


Maooxalate  of  baryta  U  deoonxpoaed  with  an  equivalont  qoantiij  i 
dilitte  sulphuric  acid;  or  the  lead-saU  suspeuiled  in  water  ii  decoi 
hj  sulpliuretled  bjdrogeiit  the  1i<]oid  filtered,  and  the  filtrate  cvap 
to  the  crystallizing'  point  (Licbig  &  Wohler). 

The  acid  is  ciystalliiable  and  very  sour  (Liebig  ft  Woltler), 
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30'5l 
67'80 


C«a*0*,0« 118 

Obsolrea  readily  in  water. 


100*00 


Ifaaxniate  of  Bar ^*  — When  »  hot-eatumted  eolution  of  alloxanatej 
ul  baryta  is  boiled,  a  mixture  of  alloxjinato,  mcsoxahite  and  carbonate  t>f  ] 
baiyta  is  precipitated;  and  the  filtrate,  when  further  evaporated,  yicldi  j 
pure  tDc^^xalate  of  baryta  in  ycUqw  lamin^D,  which  must  be  washed  with] 
alcohol  to  free  them  from  adhering  urea.     The  acid  I  '   '      ' 

strontia,  and  lime  salta,  only  on  addition  of  ammonia  ( 
—  At  00^  the  salt  i«  anhydrous  =BaO,C'0*,  [=C*Ba-U%Li  j,  it  bi^, 
decompoae  at  100*^,  but  a  higher  temperature  m  required  to  do 
it  completely  (Svanbcrg). 
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C^Ba-O^^-iAq. 
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McsoxaXaie  of  Lime.  —  Thin   tables,   which,   after  drying    at  M , 
=C*Ca*0*°+4Ac}.;  give  off  2  Aq.  more  at  UO"";  decompoeo  and  bake] 
Into  lamps  above  140^,     Much  moro  aoluble  in  water  than  the 
ealt  (Sraiiberg). 

MtioxaJate  of  Lead,  —  a.  Basic. —  When  a  solution  of  aUa 
acid  or  alloxan  is  dropt  into  a  boiling  solution  of  neutral  acetata  of  1 
a  white  bulky  precipitate  is  formed,  which  on  boiliog  aggregates  into  a' 
fine,  heavy,  crystalliDe  powder.  —  The  deooropoaiiion  induced  by  hciilin? 
the  Bait  at  a  partienlar  point,  spreads  from  thenoo  through  Uio  eutiie 
mass,  anil  after  gentle  ignition  in  contact  with  the  air,  pure  protoxide  of 
Imd  remains  behind.  A  email  quantity  of  ammonia  ia  evolved  in  tlio 
doeompositiou,  becaugc  the  lead-salt,  at  the  moment  of  its  fonnatioDi 
earriea  down  ^vith  it  a  £race  of  nitrogenous  matter,  probably  eyanato  of 
lead,  the  quantity  being  greater  an  the  liouid  has  been  less  boit«tl 
Hot  nitric  acid  converts  the  ealt  into  oxalate  ox  load  (Licbig  St  WoUer). 
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b*  KtutraL  -*  Moeoxalio  acid  forms  with  neutral  acetato  of  luA  * 


lODOPROPYLENB, 
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prmpiUitc*,  iu  whlcli  liulf  tho  load-oxide  ia  replaced  by  water  (Licbig 
^;  VV<jliler).    [Probably  Uierefore  CPb^O^^  +  2  Aq.]. 

Me$03talat6  of  Silter.  —  Mesoxalie  acid  forms  with  nitrate  of  silver, 
on  addition  of  amuioixia,  a  yellow  preclpitato,  which|  wlien  gently 
heated,  ia  completely  resolved,  with  violont  effcrveiiceDce,  into  carbonic 
acid  and  metiilijc  silver;  beiico  it^  composition  must  be  analogous  to  tliat 
of  the  first  mcntionod  lead-salt  (Licbig  &  Wtihlcr); 


lodine-nueUus,     C*H'I, 

f  lodopropylene.    C*H*L 

BfiRTfiELOT  AND  De  Luca*     CompL  rend,  30,  7-45. 

Frfpaj'aii&n.  Biiiiodble  of  pliosphonis  is  prepared  by  Corenwinder*s 
nietliod,  viz,  by  die^solviDg  25  ^nih  pbosphorati  and  200  grm.  iodine  in 
bisulpbide  of  carbon,  and  ovaporatin*,^  the  solvent  in  a  current  of  dry 
carbonic  acid,  100  gnu,  of  tbis  iudido  (PI*),  are  tlien  nnxed  ia  a  tubu- 
lated retort  with  50  gnn«  of  Hvrupy  glyceriDO  (commercial  glycerine 
puHHed  and  evaporated  till  it  boils  at  160  );  and  the  aetion  aided  at  tlio 
commencement  by  a  gentle  beat:  abont  30  grm,  of  iodu retted  propylene 
then  condense  in  the  receiver,  which  must  bo  kept  ceoL  The  product  is 
purified  by  distillation,  the  portion  which  passes  oyer  at  101*^  being  col- 
lected apart. 

Properties.  Liquid,  of  ep.  gr.  1  789  at  1(30^  Colourless  when  first 
prepared,  but  rapidly  becomes  coloured  by  the  action  (if  air  and  light; 
after  this  eliange,  it  gives  oil*  very  irritating  vapours.  The  odour  of  tlio 
recently  prepared  com|H)yud  is  ethereal  when  firet  inhaled,  then 
11.1 1  i  ace  0  us. 

Wculaiion, 

6  C....„».» ..„..„...» 36    21-56 

»  H    .»«. 5     2*99 

I „„,. „, 126 ;5'45 

C«H-I. M    167    100  00 

laomem  ivlth  i'jdide  of  me^ityl  (p,  26). 

Decompositions,  1.  By  the  action  of  zinc  or  mercury  with  hydro- 
chloric QF  dilute  sulphuric  acid,  iodopropyleac  is  converted  into  propylene 
(vid.  p,  390).  —  2.  Strong  sulphuric  acid  has  no  action  upon  it  in  the 
cold,  but  carbonizes  it  at  high  teiuperatitres,  evolving  a  small  quantity  of 
propylene,  ^  3.  Furning  nitric  aciddeeompoeesit  instantly,  with  precipila- 
tioM  of  iodine,  —  4.  Aqueou?  ammonia  acting  for  40  hours  on  lodo-propy- 
leno  at  a  temperature  of  100%  decomposes  it  completely,  with  formation 
cif  a  volatile  alkali,  which  appears  to  bo  propylamine  [}\  (Berthclot  & 
De  Luca). 

Comhination$^  lodopropylene  is  insoluble  in  watCFj  but  di8iol?0B  In 
alcohol  and  in  ether  (Berthclot  ^  Do  Luca).  IT 
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PROPYLENE:   BROMINE^NUCLEUS   C''•B^^H^ 


6.  Bromine-nucld, 

a,  Bromine-nueleui,    C*Br*H*. 

Bromopropionic  Acid.    eBr*HSO*. 


Cahodbs.  (1847). 
41,  75: 


^,  Ann.  Chin.  Fhy$.  19,   502;  also  J,  pr. 


Bromomeiacetonic  addj  BrommetaceMure,  Adde  hromiiomfu§» 

Bromine  is  gradually  ailtled  in  excess  to  a  cnnccntraterl  aqaeoos  solu- 
tion of  itacouate  on  citniconate  of  potst.sh  containing  an  excess  wf  potash; 
the  oil  wliicL  einks  Uown,  with  abandant  evolution  of  csirbonic  aci«i, 
treated  witli  aqueous  pota«h^  wLrdi  takcij  up  tlie  bromopropionic  acidan^j 
leaves  a  small  (|uantity  td  a  ncutnil  otl  (vid.  m/.);  the  acid  precipitatcti 
from  the  potash-solution  by  the  ad«litiou  of  a  stronger  acid;  and  tbe 
white,  cry  tj  Lai  line  flakes  washed  with  the  smallest  possible  (|aaiitiiv  of 
cold  water,  pressed  between  paper,  dried  in  vacuo,  dissolved  in  etWf 
and  the  ethereal  .srdution  left  to  evaporate  till  tL  cry.staUizes* 

Long  snow-white,  silky  need  lea,  which,  when  carefully  lieat<xi| 
volatilize  almost  completely  without  decomposition. 

Cahoors, 
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With  oil  of  vitriol,  this  acid  hehavea  in  tho  same  manner  aa  brono^ 
butyric  aciil,  C^Br-lTO*. 

It  dissolves  witli  tolerable  facility  in  Watery  especially  at  the  boiling 
beat;  and  crystallizes  out  as  the  liquid  cools. 

It  dissolves  in  all  proportions  in  Alcohol  and  ^tJiet*  (Caboure), 


fi,  Bi-omine-nticlem,     C*Br*H', 
Terbromopropylic  Aldide,    CBr»HVO«. 

Gahours.  (1847)*  N.  Ann,  CUim,  Ph^i.  lO^  504;  aljsoXpn  Cktm,  41,71 

Bromine  is  gradually  added  to  a  concentrated  aqueous  solution  nf 
neutral  itaconato  or  citraconate  of  potash^  till  no  more  carbonic  acid  isgivfO 
ofl';  and  the  precipitated  oil  freed  from  adhering  brumubuijric  acid  by 
Rgitatiou  with  dilute  potash,  then  washed  with  water^and  dried  in  raeiuk 

The  product  it  but  small. 

Amber-coloured,  tolerably  fluid  oil,  heavier  than  water,  and  haTiD^ia 
agreeable  aromatic  taste. 


CHI.OROSUCCIC  ACID. 
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May  be  regardinl  as  acetone  in  which  3H  lire  replaced  by  3Br. 

The  oil  is  partially  decomposed  hj  keat,  giving  off  hytlrobromic  acid, 
an  d  lea  V  i  n  g^  ch  a  r€oal . 

It  ia  perfectly  insoluble  in  water  and  in  aqueous  alkalis. 

It  mixea  in  all  proportions  with  alcohol  and  etbor  (Cahours). 

If  the  iucoiiat«  or  citraconate  of  potash  contains  excess  of  potash,  Ihls  proceiA 
yields  anatber  heavy  oil  richer  in  carbon  (Cahours), 


c.  Chhnne-nudtm.    C'C1*H^ 

Chlorosuccic  Acid.    <?CPH^o*. 

Malagutl   (1846).    M,  Ann,  Chim,  Phy$.  16,  67,  72  and  82. 

Acide  ehloromecique  (Mtlagnti) ;  Acidt  meiaciU^ue  hiehlori  (Gerhardt). 

Formation^  From  a  solution  of  perchlorosuecinic  ether  in  wami 
alcoliol,  water  throws  down  an  oily  mixture  of  percblorooarbonic  ctlicr, 
tercbloracetic  ether,  and  chlorosuccic  ether.  —  2.  Percblorosuccinic  ether 
decomposed  by  aqueous  potasli  yields  chlorosnccate  of  potash,  in  addition 
to  cbioride  of  potasainm,  carbonate  of  potash,  and  formiate  of  potash.  — 
Vid.  PgrehlGromccinic  ether, 

Treparatirm.  Perchlorosuccinic  ether  is  dissolved  in  hot  alcohol;  a 
few  pieces  of  bydmte  of  potash  added  to  the  precipitated  oily  mixture  of 
the  three  ethers,  whereupon  the  alcohol  volatilizes  and  the  mass  heeonics 
heated  to  the  boiling  point;  and  the  mass  stirred,  with  addition  of  water, 
to  prevent  tlie  heat  from  rising  high  enough  to  blacken  IL  The  mass  is 
tlion  dissolved  in  water;  the  solution  en persat orated  with  liydrochlorio 
acid^  and  partially  evaporated;  the  cblorosuccic  acid,  which  falls  down  as 
a  yellow  oil,  dissolved  in  water  and  again  evaporated,  whereby  it  is  again 
thrown  down  in  the  form  of  an  oil;  the  oil  rodissolved  in  water,  again 
evaporated,  itc,  till  the  water  which  stands  above  the  oil,  no  longer 
forms  a  precipitate  wnth  solntion  of  silver.  The  oil  is  then  dried  in  vacuo 
over  oil  of  vitriol  and  hydrate  of  potash,  till  it  crystallizes  after  a  few 
days,  with  separation  of  a  little  (ddorido  of  calcium.  This  crystalline 
mass  is  dissolved  in  absolute  alcohol;  the  solution  ouickly  decanted  from 
the  chloride  of  calcium,  and  evaporated  in  vacuo;  the  crystalline  residue 
freed  by  repeated  pressure  from  an  unctuous  substance  formed  by  decom- 
position of  the  alcohol;  and  this  solution  in  alcohol,  evaporation,  and 
pressing,  repeated  till  the  acid  no  longer  leaves  chloride  of  calcium  when 
burnt.  The  purili cation  is  attended  w^ith  great  loss,  which  is  even 
increased  by  using  ether  instead  of  alcohol. 

PropertUi.  Colourless;  crystalline;  melts  at  60*^,  and  crystaUixes 
on  cooling  in  a  mass  having  a  silky  lustre;  at  7^"*,  it  disuses  itself  la 


430  nOFTLSSCXt  KinCKXUCLSUS  c*xus. 

▼ii»  clc«d5  vUrk  coaiesse  on  c^ M  bodies  in  silkj  needles.    Has  u 
txstsD^j  Knet  tsRe.  sad  fems  vkite  spoU  npon  the  tongne.    Permv 

rAW'.tr.jE,  m.-?.  t?  Gea&rdi.  Cilfliniri,  ace.  to  3ialag«tL  ^bbgiti. 

€C U-9  2«HM  6C S6-0     ._     fl-40    21-51 

Sa !«•*     _     5MS  3  a 106-2     _^     63-14 «-0J 

3H 3-0     -_       1-69  2H 2-0     _       1-19 lU 

4  0    -.     5i^0     --     15  «  3  0    24-0     ._     14-27     14l« 

CS:3*HV>-..  !::-•     ...  IKK-O  CX:rH=0»  —  16S-2     ._  100-00    100^ 

Hilipci  faaed  &f  aai  bcfotv  aulTniiff  iL    GcrUrdI  ngCdts  (A*.  /.  Pfam. 

sir  ar  BA^pai  {vr*  toe  liok  H  and  O. 


us: 

6C 36-0 

....     13-08    _ 

--.    IH« 

37-3: 

3  a 106-2 

...    38-59 

c-:o 

H    1-0 

^      0-36    ... 

^    o-si 

3»-W 

Af 108-0 

^    39-»    _ 

mj 

1126 

3  0 24-0 

^      8-72 

Tbe  Amm^^ia-^j':  cmtaHizss  in  lon^  ftsbestns-llke  fibres. 

T^  rlxse  &=<£  a>»  ikzz  fetcfosxze  ^lt  L:  ^tt  xactallic  sales. 

Tbe  c>ace=iru<u  acid  fonns  vitb  nitriU  ^ii/r«ra  cnrstalline i—^ 

MBsd^dri:  of  «kI5cft;e  skhiinf  noddies,  vbich  are  but  little  affected  b? 
lif^i  II  .-iNJ-narr  teaperttflinessL  boi  are  reiy  snsoepuble  of  its  infloeBoe 
vbea  billed  ^italarntfV 

Cakakaai»M.t»Geteit.  Cakaktioii,  aec  16  Mali«mtL    ^^^^^[^ 

6C .^6^    ... 

3  a 1^6-2    .- 

2H      ... tS>    .- 

A^ lOM    — 

4  0    32-6    — 

c*a*ffj4:,o-;s4-5   .-  100-00       cx:nLifO"  275-2  ....  10000 


Nitroppopionic  Acid.    (>NH"0»=(?XH*,0». 

Chaxcti.     ->:  j«:s.  Hirt.  Plvf.  12.   146:  aUo  raw/^.  rfttJ.  18,  1023: 
al3k>  J.   — .  (•■:■.•;-   ?-.  4V-5:  ab^tr.  Jjin.  Pkunm.  52,  295.  — .V.J. 

LAFRr^T  \  CiiAMKL.     C::  /h'.  mii/.  2:.,  883;  also  -.V.  J.  Pkarm,  U 

4i?2. 

.V.r^.  mr.'ij' ^*».-  •.;-.  Xifr  vf'srfhaure.  AeiJe  metmcetomitripu  (fonncr!*. 
Ah*e  .*»-v^«t/rt,-»p\^>DiKVTCTTii  br  Chancel  in  1944»  but  at  firvt  mistakai  fi>r 
aitroKatTTx-  nM, 

Forf^KTitif.'m.  Rv  tho  action  of  nitric  acid  on  metaoetono  or  botrril 
(C*liX>  )  or  butyrvic  vC-*H'»0*\ 

Prffhirath^n.  ButjiN^nc  i#  irrntlv  lieated  in  a  retort  witb  a  modfiitf 
quantity  of  »tT\^ncr  nitric  acid,  til  carbonic  acid  and  nitroas  fnmef  ir^ 
al>untl,Vntly  cvolvivl;  ilio::  rinnoved  i|uickly  from  tbo  lire,  to  pperent 
pn»i«vtion  of  tho  liquid  by  tl;o  vinlout  evolution  of  gas  which  tiko? 
|«U«v;  and  tho  n\l  vajvar  #i»a«?cd  through  water,  whicb  thereby  becoBn-* 
iH>\oi\Hi  with  a  lari^r  of  oU.    W  bfta  tba  ovMlntion  of  gas  ia  tonaiaatfJ 
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the  distillate  is  repeatedly  agitated  with  a  large  quantity  of  water.  — 
Another  method  is  to  boil  10  or  15  grainnicj  of  butyrono  in  a  tubulated 
retort;  gnulually  add  an  equal  weight  of  bojling  nitric  acid;  and  then 
remove  the  fire. 

Properties.  Yellow  oil,  which  docs  not  solidify  in  a  mixture  of  ether 
and  solid  carbonic  acid;  heavier  than  water;  has  an  aromatic  odoar  and 
a  very  sweet  tosto  (Chancel). 

Calculation,  according  to  Laurent  &  Chancel. 
C  C  36        30-25 

N 14        11-77 

5  II  T)         4-20 

8  O  C4         53-78 


C«XIP,0<   119        10000 

Deeomposiilons,  The  acid  is  easily  set  on  ilroi  and  bums  with  a 
reddish  flame  (Chancel). 

Combinations.     The  acid  is  insoluble  in  water. 

The  Nitropropionates  arc  yellow,  crystallizablo,  and  when  gently 
heated,  detonate  slightly  with  emission  of  light.  Mineral  acids  added 
to  their  aqueous  solutions,  throw  down  the  nitropropionic  acid  in  the 
form  of  an  oil  (Chancel). 

NUropropionate  of  Ammonia.  C^XH*Am,0*  +  2  Aq.  r— Crystalline! 
May  bo  sublimed  without  detonation.  After  remaining  for  somo  days  in 
a  stoppered  bottle,  it  decomposes  spontaneously,  and  is  converted  into  a 
liquid  which  a4>suuics  the  gaseous  form  even  at  ordinary  temperatures. 
Its  aqueous  solution  is  readily  decomposed  by  sulphurotted  hydrogen, 
with  deposition  of  sulphur  (Laurent  &  Chancel). 

NUropropionate  qf  Potash.  C«XH*K,0*  +  2  Aq.  The  alcoholic  solu- 
tion of  the  acid  mixed  with  alcoholic  potash,  liccomes  heated  and  forms 
a  yellowish  mixture,  which,  after  a  while,  deposits  a  great  number  of 
scales,  and  finally  solidifies  in  a  crystalline  mass.  The  crystals  washed 
with  alcohol  and  purified  by  rccrystallization,  form  yellow  laminao 
isomorphous  with  those  of  the  ammoniacal  salt  (Chancel).  They  give 
off  their  water  of  crystallization  (10  p.c.)  at  140'',  and  detonate  at  a 
temperature  2^  or  3°  higher  (Laurent  k  Chancel).  They  dissolve  in 
20  pts.  of  water,  scarcely  at  all  in  alcohol  (Chancel). 

The  aqueous  solution  of  the  potash-salt  forms  a  yellow  precipitate 
with  lead-salts^  and  a  dingy  green  precipitate  with  copper-salts  (Chancel). 

Hitroprojjionate  of  Silver.  ^  a.  Biha^ic.  AgO,C*XH*A^.O*  +  An. 
^—  The  potash  salt  forms  with  nitrate  of  silver  a  yellow  precipitate  whicn 
soon  turns  violet.  It  dissolves  in  a  largo  quantity  of  water,  and  crys- 
tallizes out  on  evaporation.  But  when  the  salt  is  boiled  with  water,  half 
the  oxide  of  silver  separates  out  and  the  monobasic  salt  remains  dis- 
solved. (Chancel). 

b.  Monobasic.  CXH*AgO*-f2Aq.  —  The  aqueous  solution  of  a 
boiled  and  filtered  from  oxide  of  silver,  yields  rhombic  tables  by  erapo- 
Tfttion  (Chancel). 

Nitropropionic  acid  mixes  in  all  proportions  with  AlcafioL  (CbADQel\« 


-U3  nonUDCI:  AlODOaS-XCGUCS  OA4K 


CAdH*. 

CWHH)»=C«AdH»,0*. 
etlis  (Pl  409)  in  coutici 


C*H*0»  •  XH"  «  C^iffO  C«H«02. 


I  kaited  whk  potMBm,  T^dia^  CTmuda  of  poiw- 
td  %  cutezcoed  kidiuggn  gML     IHstflled  with  aakf- 
loL  5s  TieUs  Jtfdtetfoiulril^  wkidi  is  iteitieil  with 
>  <£  cci^Tl  (Tm,  4S«}. 

CXHF05  -  C^-H»  +  2HO. 


(ItaBU.  Xund  A  Uihme,  CgmpL  rtmd.  25,  657). 


Sazcosne.   C«XffO*=eAdH»,(y. 

>CrvMBI«      RVB,  StBpcl.  XOSb 

F'^'TT'S^K^.     I '    res.   cf  btrrtft-^rrstals   (free   from   poUsh,  Boh, 

>3i.;.  ,-H:rJ:'r.  azI  -  u::*:  *c£«L  widA  salrances  are  difficoh  to  eepant* 

fr.-oi  skrcc<«ize    .Lre  sioed  :o  %  boilinc  saUnrated  solatioa  of  1  pt  t^ 

cr^m:  3«i  ii  ▼^Cir.  lie  iniirsre  kept  boiling,  and  the  water  and  huytt 

rvS'^TT^fl  3^  I:c^  li  izi~ccii  cocdcoes  to  escape  and  a  precipitite  of 

CLTTccAre  :£  carina  :o  ::rai:  :ie  li'^nid  filtered  from  this  precipitate;  tlie 

caiftvr  >jLrrta  rj«ctrciaiec  br  a  stream  of  carboiuc  acid  gas;  and  tfce 

£I^ra»  <rirccawi£  :c  *  ^jmr:  diis  sjrxp,  wfcen  set  aside,  solidifies  is  i 

i-*:i:r  v/  :nzi5par«!t:  a2»i  cc!c:iHess  crrsiklline  laminx.      To  purify  thk 

pcvcivc.  il*^  OBics  S$  dlsscvTied  in  excess  of  dilate  solphnric  acid;  tfce 

k^itica  e^ni>:ra:c>i  :c  a  sjnp  cTertIie«Titei4iath:  the  symp  mixed  witk 

alvvi.^u  >  T  >ci.:T:xr  ti'?  :▼ :  icc^ther  wiih  a  glass  rod,  till  the  mixture  \i 

cvc^^r^cxi  :«:>:  a  wliie  orr^aklline  powder  of  sulphate  of  sarcosiue;  tie 

p^'wi^r  w:asi^   w::k   <cM  alo:liol    (which  dissolves   out    a   substanw 

fe^cK.Tc   ::rv5sakz^-'  :  cissclved   in   water ;   heated  with    carbonate  of 

bdkrv:jfc  :;i:  :!:-:  li^^iii  Secccies  ceatial;  and  the  filtrate  evaporated  over  the 

w^:V>ivi5i  :c  a  sjmp*  wLL-h  crrstalliies  in  24  to  36  hours. 

JV\tv-r-«*,  Trasipar^ns,  colonrie^ss  right-rhombic  prisms,  icccmi- 
ttat^Nt  wiih  two  lEivvs  resting  on  the  obtuse  lateral  cnlges  (Fi^,  ^y- 
n'  :  fi  =  7T\  Th<T  recafs  their  appearance  unaltered  at  100\;  mt'ItiJi 
a^^mcwhji:  hijrt^-r  lemjxTatarv:  and  when  heated  to  100~  betwet^n  tw^« 
t»a:ch-^*JU!s<*^^  s,:l  Ime  in  the  form  K^f  a  crrstalline  network.  Theaijnivw 
SK'lu::oK  La:^  a  sweetish,  sharp,  and  somewhat  metallic  taste,  and  isncainJ 
10  T«^iahfe  c\4id«rs. 


6  C 

SAUCOSINE.            ■ 

CrytiaU. 
_„.     36     ,...     40--i5     ... 

Liebig. 
.....     40-73 

N 

7  n 

„ 14     ....     15-73     ... 

7     ....       7 '86    .„ 

....     15-81 
.,...       7-90 

4  O 

32     ....     35"%    .,. 

35-53 

cwum^  . 

8D     ...   100-00    ... 

.....  10000 

433 


Sarcosme  U  m   tbe  propjletie* series  wbat  glycoool  (p.  247)  i«  in  tlic  etliylcnc- 
riea  (LnQrent  ik  GcrUardt,  JST.  J,  Phami,  14,  3H).  — Liebi^  places  enrcosine  among 
the  at k a] u ids. 


Combinations,     Sarcosiue  dissolves  with  great  facility  in  water. 

^  Suipkiile  of  Sarcomne,  —  Frfparuiion  (p.  432).  The  salt,  after 
^aelung  in  cold  alcohol,  dissolves  in  10  to  12  jmHs  of  boilmg  alcohol,  and 
yields  on  cooling,  trail  ^p  are  lit,  colourless,  lii;,'lily  lustrous  foi«r-.Hided 
tables  resembling  clilorate  of  potaish;  their  i^nlntion  reddens  litmus. 
They  give  of!"  (yH  p.c.  (1  At.)  water  at  100'^  They  disaolvo  very  reaiiily 
tti  water;  crystallize  from  the  solution  in  large  plumose  lamina?;  and 
are  very  sparingly  soluble  in  cold  alcohoL 


Dried  at  100°. 

ONH^OSHO    98 

S0», 40 


Liebtg. 
71  02 
28-98 29-80 


C«NHW,Sa\HO      138 


100-00 


CI  HydrocMorate,  —  Sarcosine  evaporated  with  hydrochloric  acid,  yields 
E  ^"hite  mas9  which  crystallizes  from  alcoliol  iti  small  transparent 
neciiles, 
Mercttry-compound,  —  An  aqueous  solution  of  aarcosino  forms  no 
jrecipitatc  in  a  dilute  eolutioii  of  corrosive  sublimate;  in  a  cold-saturated 
plutiun  of  that  salt,  crystallized  sarco^ine  di8.«iolves  readily,  and  soon 
fornis  numerous  delicate  needles  of  tlie  doublo-ealt,  which  nltimately 
convert  tbe  liquid  into  a  solid  mass. 

Platinum-compound,  —  A  clear  mixture  of  hydrochlorate  of  sarcoamo 
and  excess  of  biehloriJe  of  platinum,  yields  by  spontaneous  evaporation, 
large,  honey-yeilow,  octohcdral  segments,  whicli  maybe  freed  from  oxccsa 
of  bichloride  of  platinum  by  washing  with  ether  and  alcohol.  They 
give  ofr6'7  p.c.  (2  At.)  water  at  lOOVleaving  a  residue  of  C"NH^0*,HC1 
H-  FtCl". 

The  dark  blue  solution  of  eareosine  in  aqueous  cupHc  acetate  likewise 
yiebl%  by  evaporation  at  a  gentle  beat,  coloured  lamina?  of  a  double 
fait. 

Sarcesine  dissolves  sparbgly  in  alcohol^  and  is  insoluble  in  ether 
(Liebig). 


VOL.   IX. 


2  p 


4U  ?7.:7T1I>I:   A!n:-:OZV->UCLEr5   C^A^H*. 

A    ^z-z"£^..     J."    P\:-i.  ":,  2?:  Ch^.i,  G^zz,  1S50,  409;  Jahrti^. 


•  -  ■  -  r-  ZL^  ir.'.-.i  •::  h j ir»:-:Tanic  aci-l  on  aldehjde-ammonia 
■-  T.'.r^i..-  .:*  !_.:;  l:;rlj:.:Ll:rl:  2o:i.  ani  wl:h  the  aid  of  heat: 

:  £  :-  rii'  -  c-ys  -  hc:  -  2H0  =  cyu'o*  •  nh*c. 

1:':-=  n  j-t.--  :'  «-l:ilTftf-i=i-:zii-  ':iTir:.rTi:iir  icii.  and  i!*Iu?e  hTdrochloric  irlj  (ik* 
".::■■  :  .  -.«  -i  f-J=  ■-  2.:  ;/LL:i"r7  ::  zTZ*ii-x  1  slii^:  i«r:l  reaction  ■  be  left  to  itnlfia  s 
z^T-t  -:aK.  .:  ::l_Li.—  :i— r-inrsTa.  1  diiferert  actios  ukei  pUoe,  the  liquid  iftrt  1 
"r:_^  i;;...:.-^^  .-77  ;i^-  ,1  Hj  SnTi  :.%z^d^x^,  C-*N*H-: 

]   :-.IV-  NH-    -  3C-NH  -  2HC:  =  C^N»Ha  *  6HO  -k  2NHKn. 

"^"ici  :ii  ~  -zl-  '.-i'lZLZi:-:-^  lii  ijlrjcyiiic  ijii  ire  heated  together  vichont  iJui- 

nr^    -/.    _;.-■:;:--:    u-i.    i   T-.Ti/.r    ::?.»mt   i^tion   takes    pliiV,     hydrocrinitt  of 

i.::r  :l  i  J    tj     f    "»  n  ls*  j:  ::.-:=;  i  de-7  brown  cubur,  and  a  sab«tina  bens 

-  _ . :    -  ' '  —^  7"?  :r.  ::^ji  : . ! : ^-'.isj  nz-^H^,  aai  diuolres  Tery  mdilj in  ei'itf. 

-'  A 2   1,:-::-=  £■  I.;::on  of  aldehvde-aznmonia  U  niix'?«l 

-•    _  - 1:  :r .-::  ^.;  L  ;.:  -.Le  pr  :p:r:i:a  of  2  pti.  tv  weight  of  aMebrd*?- 
-|::        .1  -    :  7:.  iz".t::.-j  Ijir'.cTaaTC  acid,  aqaeous  hydrochloric 'aclJ 
-  r-  : ".  iL  L  :..v  -_i:i:ure  IlsiLlIed  in  a  retort.     H5-dri>chloric  acii 
:_      ^     :  -    •■;:   :.  je:'_r  ~>.!.  a  ?:::ali  quantity  of  hvdroo van ic  aci'l,asi 
::  :_;    ;.;.- 1:. :_.::.:    ^:;i   xz^   very  concentrated,  a  small  qoantity  <i 
:.:7-..'  -...1.  iui  ii'ii:  :Le  l:-^-;i  in  the  retort  ha^  been  eTaponitcd to bilf 
:■:_"'-:    - '..    L     f   't-:   ir.-t-ria:  the  heat  of  the  wator-l>ath,  a  Lire 
.  .        -     :   •..-.:.    :.  .:    .ry«:^l!:.:or  '.jr.    and    thore    reiunius  a  ilii.-i 
-'.:,/    .--.'.  :.:.:'..:-'.  /-  r   coniainir^  hydrc-cLIorate    of   alanine.     T. 
i-:v.:-.:.    :.   r    :  :..;:ul:   :::'^i    the  sal-ammoniac,  the  niae.4,  after  be i:': 
:': .    .   .-  :  '-."•'    -  •    :^^i"  ^.^  from  excess  of  hydrochlorif  acid  by  c-^- 

:■...-         :.   .:  •-      1    .  .  :=  i;:'x-:d  ^\:\\  a  small  quantity   of  water  ta* 
:'...■  •-:;.  ::^>  \\\' I  cblorMe  of  animoiiium;    the  hii»r 
V  *>■  .    :...■'.    .:..:::::'.-  .:i   ccM  water;  the   filtrato  freed  frs: 

l.y'.:   :..'.:.  \  .v. :  c.^rii:?  of  aTMiiionium  hy  boiling  with  hyilniri 

•  x"..  :'  .....  ■■- ..li  :..:•:•.:■  a-Liid  a*  Irv.^  a:?  ammonia  continues  t: 
t-;.;  .  :  :"..  :■..::  i:-^  :.-:c  :  f::Li  lead  by  sulj.hurettod  hydm^en:  and  li:^ 
L  .:  i.  ..::.-■  :'>.:vl::  !i  fr-::i  iL-?  ?'.ilj«hi  lo  of  lead,  cvap«3ratcd  to  the 
cry-:  ■.'.'.  ■  1  ,-  ;  '.:.:.  Th'.  .I'.ar.ir.e  tlit-n  soprirates  out:  a  liitlo  more  may  i< 
T  : .  .  : .:  ':  :.  .  :'.. .  :..  :::.r-ii  j\:r  'nv  aJdiiiiMi  of  alcohol.  The  crv^!^■ 
.-..  ]..l'..  .1  :■.:.:  : ;.  ir.cL".  ::•.-  acid  by  wajhin:j  with  alcohol. -- Ti. 
ir.ix:::.  :'  !. v  1:  ■.'::!  r.iie  .f  ;i!aT:ine  and  chloride  of  ammonium  t."*! 
ol:..::  :  :.  : :  iv  .!-':;  i.-.ix.  I  witli  i.Ioohol  an<l  a  i^niall  •|iiantitv  of  viUr. 
ill  \i"..:.  1.  :*...  :.v  !:  .l.!-.  :a:o  .  I  aianir.o  dissolves  reailily,  tho  saf-amni.nu* 
b::c  -J  :;r ::•._■!■.-  Ti:';  ;:'.;  !:  !  and  ether  are  then  evaporated,  and  !•.< 
Sv^1';l:'.  :.  i:«  .  1  f".::;  l.y  !:=../!!!.  ric  aoi-l  and  a  small  tjuantity  of  amm.:^ 
by  :r.caii?  »■■'  I  y  1:.::^  i  ■  x:  lo  <•(  load. 

r  •  .  '  •:  >.  (.'rv-M.;:.:  <  .'.1  iNm-Ht}^-  from  hot  saturatctl  scdutifi:?.  i: 
cnliiirli --  I.  •.:.-.  ::.iv::-._  :lio  fi»rm  i>l  «'bli.|uo  rhombic  prisms,  an-l  c!.'-i 
i:i  I  .:>.  -.I.v  ..  ;  :o    >  -  ";:;■::.  w",..  n  cvj  oniied.  vit»lds  a  cru-t,  and  i---* 


AIAKIWE* 


4S5 


it  a  ntimber  of  capillary  cryatak*  The  kr^^er  crystals  have  a  pearly 
lustr©,  aro  hard,  and  grate  between  the  toetli.  At  200°  it  eublimes,  ami 
falU  down  again  in  fine  snowy  ery^ftala;  when  suddenly  Leated,  It  fusea 
with  partial  decomposition*  When  rapidly  heated  on  platiuiim  fuilj  it 
bums  away  with  a  violet  flame. 
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Isomeric  with  urethane,  Uctamidej  and  aarcoiioe ;  from  the  two  foriner  it  it  ciis- 
ilnguished  by  nol;  melting  below  100°  ^  from  tbe  la^it^  by  being  less  solable  in  water,  less 
irolatik^  and  by  forming  compoanda  with  metallic  oxides. 

DecompOiiiitoiU,—AlBSime  is  not  altered  by  boiling  with  acids;  it  dissolvt s  in 
[»ng  sal  phi]  He  acid «  and  the  aolutinu  does  not  bizicken  org^ive  offsulnbDroiii  acid*  even 
t  a  boiliiig  bent,  —  1.  Alanine  h  decomposed  by  nitrous  acid,  with  e void- 
;!oD  of  nitrogen  and  formation  of  lactic  acid: 

C^NH^O^  +  N03  =  C*H0O«  +  2N  +  HO. 

2.  Alanine  is  not  altered  by  boiling  with  aolation  of  potash;  but  if 
the  mixture  be  concentrated  by  evaporation  til  J  the  potash  is  nearly 
reduced  to  the  eolld  hydrate,  ammonia  is  ovoivedj  together  witb  a  con- 
i^tffleiuble  quantity  of  hydrogen;  and  if  the  operation  he  then  interrupted, 
'^Md  iht  reeidne  diatilled  with  dilute  Bulphtiric  acid,  hydrocyanic  acid  and 
water  pass  over,  together  with  a  volatile  acid,  which  luw  a  powerful  add 
reaction,  and  appears  to  be  acetic  acid.  ^  3.  Alanine  heated  in  the  stalo 
oi  aqueous  solution  with  peroxide  of  lead,  is  decomposed,  with  formation  of 
carbonic  acid,  ahiebydo,  and  ammonia.  The  same  products  are  formed  on 
boiling  it  with  peroxide  of  lead  and  dilute  sulphuric  acid;  the  distillate 
has  tlicn  a  j^trong  acid  reaction,  due  probably  to  acetic  acid  formed  from 
the  atdeiiyde  by  oxidation.  The  dislillata  do6«  not  appear  to  coutain 
liny  nitrogenous  body. 

Combinations,  1.  Alanine  diseolves  in  4'6  pts,  of  Water  at  17^  and 
tQ  a  smaller  quantity  of  hot  water.  The  solution  haa  a  sweet  tai*to,  dovs 
not  aflToct  vegetable  ooloars,  and  forma  no  precipitates  with  any  of  tho 
ordinary  reagents. 

2.  With  Acids.  —  Alanine  diflsolves  in  dilate  acids  more  reatltly  than 
in  water,  without  however  ncutrali£iiig  their  action  on  vegetable  colonn; 
it  i»  not  separated  from  the  solution  by  addition  of  alcohol.  When  a 
solution  of  alanine  in  an  eiLsily  volatile  acid  is  evaporated,  there  remains 
•  strongly  acid  mm»,  consisting  of  a  compound  of  alanine  with  the  acid. 
The  compound?*  of  alanine  with  acids  all  dissolve  in  alcohol  more  rotwlily 
than  alanine  itself^  and  likewiso  dissolve  for  the  most  part  in  a  mixture 
of  alcohol  and  ether. 

Sulphate  of  A  lanine.  —  Very  soluble  in  water.  Remains  when  the 
eolation  is  evaporated,  in  the  form  of  a  syrupy  muss,  which  solidifies  in 
cryiftala  after  some  time  only.  It  may  bo  freed  from  excess  of  swlphuric 
acid  by  wasliing  with  a  buiall  quantity  of  alcohol.  Absolute  alcohol 
do€S  not  precipitate    he  salt,  even  from  its  metal  cottoentrate<l  at^aeous 
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'HiU  salt  jifiorcls  a  marked  rllstmction  between  elnuijie  and  sarcoiine,  ihc  clitoro- 
pljititmte  of  »nrrosioL'  beinia:  insoluble  i^  a  mixture  of  alcohol  aad  tether,  and  erystnllizin^ 
in  Isyge  octobedrous  (p,  433). 

€,  AlaDine  combines  with  Mdallic  oxides ^  forming  compounds  which 
may  be  regarded  as  alanine  in  which  1  At.  hydrogen  is  replaced  by  1  At, 
of  the  metal.  The  compounds  have  an  alkaline  reaction,  in  those  cases 
in  which  tho  metalJic  oxide  itself  exhibits  that  reaction. 

Barium-componnd,  —  An  aqueous  solution  of  alanine  boiled  with 
bonate  of  baryta  takes  up  a  large  quantity  of  baryta,  acquiring  tliereby 
alkaline  reaction.  The  liquid  yields  by  evaporation  a  crystallino 
compound  of  alanine  and  barytaj  which  is  soluble  in  water,  and  imparts 
to  that  liqyid  an  alkaline  reaction.  A  stream  of  carbonic  acidj^as  pa^ed 
tbrongb  the  solution,  tlirowa  down  nearly  all  tho  baryta  in  the  form  of 
carbonate;  but  the  precipitate  disappears  again  whoa  boiled  for  some  time 
with  the  solution. 

Lead'Compomd.  SC^NHTbO*  +  PbO,HO.— Protoxide  of  lead  boiled 
with  an  aqueous  solution  of  alanine  la  dissolved  in  considerable  quantity, 
forming  a  solution  which,  when  evaporated  and  cooled,  yields  vitreous 
colourless  needles.  The  aqueous  solution  mixed  with  alcohol  becomes 
turbid,  and  solidiiics  in  a  mass  of  needles  arranged  in  radiating"  groups, 
Tbe  crystals,  when  dried  over  oil  of  vitriol,  give  off  water,  and  crumble  to 
a  white  uiealy  powder,  which  is  no  longer  completely  soluble  in  water. 
The  filtered  solution  has  an  alkaline  reaction,  and  when  exposed  to  the 
air,  becomes  turbid  and  deposits  carbonate  of  baryta.  The  compound 
prepared  by  boiling  alanine  with  excess  of  oxide  of  lead,  and  precipitating 
with  alcohol,  gave  off  80  p.c.  water  at  100';  and  the  dried  product 
yielded  by  analysis  66*87  p.c.  oxide  of  lead*  According  to  tbe  above 
fonnula,  the  quantity  of  oxide  of  lead  in  the  salt  dried  at  lOO''  should  be 
SQ'45  per  cent;  and  tbo  quantity  of  water  given  off  corresponds  to  5  At. 
(=  8^2  p>c.). 

Cojotjtjtfr-cowioowjjfi*—- An  aqueous  solution  of  alanine  acquires  a  dark 
blue  colour  by  ooiling  with  cupric  oxide,  and  yields  by  evaporation  deep 
bine  crystals,  which  appear  under  the  iiiicro8co|>o  to  consist  of  somewhat 
elongated  six-eide<i  tables,  but  partly  also  of  thickish  rhombic  prismj?. 
The  crystals  undergo  no  change  at  100'';  but  tit  a  higher  temperature,  they 
assume  a  light  blue  colour  without  alteration  of  form,  and  afterwarcfs 
yield  a  blui*ih  white  powder.  After  drying  at  100^,  they  give  off  at 
120%  a  quantity  of  water  amounting  to  ij*5  p.c,  (or  1  At.),  The  com- 
pound dissolves  pretty  readily  in  watcTj  forming  nn  intensely  coloured 
eolation,  which  liecomes  ahiiost  colourless  on  addition  of  nitric  acid.  In 
alcohol  it  is  nearly  insoluble; 

J}ried  at  I2b\  Streciker. 
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CjttzBe.   C'XffSK)*=C*AdH»,iSO», 

^«L&.ijr:9L    /i£.  Trvu.  ISIO,  2i3:  mko  Aiw.  4^  193;  tlio  Am 

'Si  m.  -t  ii 
LAj&«.:>i3r;.     J.^%~   Cl-TL.  PijHL  23.  3tS;   also  ^cAie.    40,  S80:  tte 

5.a77Jl:3i:jt  i  >Lij  tgm.     Abnr.  *r.  i^lorH.  24,  633. 

XjLX:Tjj>r.     /  z  •.  .  l:^^    Ir.  -54. 

.^.v'.i.  JV.^.:  •TrnTtit.  Ii^ct'frMjj'i,    ThKcrard  by  WolUstoB  in  1810. lataj 

-trr  z.-<aix«.-rf<5.  rxtf  zrajry  ajcsIi  lai  cnrri  cf  b«ii  and  dozs  consist  of  thb  rafatftaMe 
1Lio*r-»  /  riemiL  .-.  :«:  B«4»r'.  JZqKrf.  21,  113;  Waldmer.  Sekm.  47. 1«: 
Ysrvr.  Srl».  Ml  iTi  :  Scftiadjfr.  Mtf.  Pkivm,  29,  264  ;  VmsUm,  A*.  QteiH./ 
^-  X-.  •.  .V*  :  O.  Biar^.  /.  Fhcrm.  ii,  11 ;  Dnatj,  /.  Ckim.  m4d.  13,  230;  Tiyhi. 
rtu.  i^^.  .'.  .:.  -V-  ;  Lxasa  i^  2««»iU,  /.  PMgrwu  24,  460 ;  Sckwci|^.  HtMl 

r.L'^^''^Ku*'^'i.  I:  lie  calc:ila>  con  tain?  phosphate  of  lime  mtweD  ii 
crsv^rrc/  ;>.:<  U::<  r  :»  eiUier  dissolved  oal  bj  ammonia,  and  the  filtrmt«  left 
:'  c>a:v -'.:;  :.  '/::  v*rj5TAlI:iinr  point;  or  it  is  difisolved  in  potash,  ud 
;-  nv  y  ■ : A :  .•  i  :V." r-  :  r.  :*  £ . :rj : e  l\r  a<>eiic  acid  (Lassaigne). 

r  .  •  -  ^  1=  -rirjiTT  cakclL  cvstino  presents  the  appearance  of  i 
Yx\'.ow  >>..  >V.::iirr- ^r.-'r:"!:-^' iljcrrjialli zed  mass  (Wollaston);  wax-volloir. 
ir:^r.s!:uv:::.  c\r-:^:tvi  ?..juan>  ociohedrons  (SchindJer);  yellowish,*  traa?- 
I-.uvv.:.  >^i:>.  A  :"a-:;:  'u>:rc:  confc?o\i-T  crrstalline;  crackles  between  tl^ 
tiv:*:.  :s  iM.<:lv  ri;ll*>i  :o  a  villowia-h  jKiwder;  tasteless,  neutnd  (Rol»or: 
Sj^  j:r  o!  a  oi'oii>">  oc:::aininr  i*7  5  pts.  cystine  to  2*5  pts.  phosphite  a:' 
^mc=  1  \^TT  ^^Vo;la^tol:);  of  a  calcalos  containing  91  per  cent  of  cysliw 


=^  1'13  (Taylor);  of  a  puro  cystine  calculus  =1*7143  (Vennbles).  From 
a  solution  io  hoi  aqneona  potaeh,  cystine  slowly  crystallizes  on  otlditiotl 
of  acMic  acid,  in  neutral/^six-sitloJJaniinEe  {WolbstoTi);  from  an  ammo* 
niacal  Bolution  by  evaporation^  in  tmneparent,  oolourlesa  lamiuao  (Lae* 
«aigne);  in  rhombic  cryitak  (Tbaulow,) 

Tliaulow.     Marchftnd.        Prout.      Lassaigne. 

iC   M»»..     36     ....     29*75     3001     ,„.  ...     29  88     ....     36-2 
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►jFlH  ,»„.»       7     ..„       5*78     ....       5'lfl     „..  ....       5-12     ....     12'8 

^2S    32     „..     26'45     ....     28*38     ,.»     25*55 

4  O  ,. 32     ....     26"45      ...     25'51     ....  ..,.     53*15     ....     17*0 

C«NH7S?0'"  ....  121     ...  100*00     ...  lOO'OO     .  .  ....  lOO'OO     ....  100*0 

Protit  ftiid  Laisaigne  (whose  analysis  differs  so  witlely  from  the  rest  as  to  lead  to 
tbo  fuapicioni  that  he  intUBt  have  exammed  anotlief  lubitance)  overlooked  the  sulphur, 
which  was  first  pMnnted  out  hy  BaudrtniODt  te.  Malai^ulL  Tbauloi?  auppose^  cystine  to 
mmtaiii  only  Ci  U,  which  «ertaiiLl|'  agrees  better  with  im  analysis,  Wat  gives  an  uneven 
number*  —  Accordlog  to  the  formula,  C^AdH^,2S0"i  cystine  is  similar  in  composition 
to  iirethane  and  taurin. 

Decompoiitlons.  1.  Cyatlue  yields  by  dry  distiUatioii,  carbonate  of 
aramoDia,  a  voLitile  and  viscid  Btiiiking  oil,  and  spongy  charcoal  (Wol- 
laston,  Walcluier).  It  likewise  gives  off  bydrocyauic  acid  (Schindler). 
—  2.  When  beated.  in  tbe  air,  it  gives  ofT  a  quite  peculiar  and  extremely 
duagreeabte  odour  (Wollaston),  sulpbnrous  and  resembling  tbat  of  oil  of 
mustard  {0.  Henry).  It  takes  fire  at  the  same  time,  without  melting 
(Wollaston);  asenmee  a  black-brown  colour;  and  splits  into  fragment^, 
wbicb  disappear  witbout  fusion  or  intumescence,  emitting  a  strong  smell  of 
hydrocyanic  acid  iiud  a  faint  empyreuniatic  odour  (Bucbner).  —  3.  Fused 
with  hydrate  of  potash,  it  givea  off  an  inflammable  gaa,  which  bunm  witb 
a  Hame  of  pulpliide  of  carbon,  producing  Bulpburoua  acid  (Tbaulow).  — 
4.  Its  eohition  in  excess  of  nitric  acid  leaves,  when  concentrated  by  boil- 
ing, first  a  white  opaque  substance  (Lecanu  &>  Segalas),  then  a  substance 
which  becomes  continually  browner,  and  at  last  black,  is  free  from  oxaJio 
acid  (WoUaBton),  but  contains  sulphuric  acid  (Tbaulow). 

ConiliJiaUons.     Cystine  is  insoluldo  in  water  (Wollaston,  Robert). 

It  dissolves  in  the  aqueous  solutions  of  the  gtroogcr  acids*;  and  on 
evaporation  at  a  gentle  heat,  yields  crystals  which  are  soluble  in  water 
(Wollaston),  The  solution  ia  precipitated  by  carbonate  of  ammonia 
(Robert), 

Fhosphaie  of  Chfitme,  —  Tufta  of  needles  (Wollaston).  LafiSaigno 
obtained  no  crystals  from  tbe  solution, 

Sulf*hat^  of  Cpstine,  —  Tufts  of  needles  (Wollaston).     A  solution  of 

cystine  in  dilute  j^ulphnric  acid   turns  brown   when  soTnewhnt  strongly 

(Robert).     Oil  of  vitriol  saturated  witb  cystine  yields  a  colourless, 

1,  non-crystalljjtable  mass,  which  is  soluble  in  water,  and  after  drying 

in  Taeuo  over  oil  of  vitriol^  eontoiiifi  10*4  per  oemi  of  snlphnrio  aoid 

(Lianugne). 

JTydrochlovaU  of  Cpdine*  —  Tufts  of  needles  which  give  off  bydro- 
[     ohlorio  acid  at  100''  (Wollaston).     Tbe  needles  are  nearly  insoluble  in 
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water  {0.  Henry),     Wbcn  strongly  heated,  they  give  off  Iijdrorbloric 
acidj  and   leave   a.  brown,  afterwards  black  residue   (Robert).      Hydro-  ] 
cbloric  acid  saturated  as  completely  as  possible  with  cystine,  still  reddens 
litmas.     Tbe  pearly  needles  pornianent  in  the  air  which    the  solution 
yields  by  epontaneoug  eYaporation,  containj   after  drying  in  the  sqDi  5'3  | 
per  cent  of  bydroehloric  acid  (Lassaigne). 

Nitrate  of  Cyitine,  —  Tufta  of  needles   (WoUaston).      Tho  needlet ' 
have  a  very  beautiful  silky  lustre,  are  not  decompo§ed  hj  minsbinej  and 
contain  3*1  p.c.  of  hydrochloric  acid  (Lassaigne), 

Cystine  dissolres  rearlily  in  aqueous  Ammonia^  Potash,  Soda  and  Liiw, 
also  in  Blcarhmiafe  of  Fotus^i  and  Soda,  but  not  in  bicarbonate  of  ammo* 
nia.  All  these  solutions  yield  granular  crystals  by  evaporation  (WoUaa- 
ton)*  —  From  alkaline  soliitionSj  cystine  is  not  precipitated  l>y  sulphuric, 
hydrochloric,  or  nitric  acid;  hutaceticj  tartaric,  and  citric  acids  precipitate 
it  in  a  few  seconds^  aa  a  fine  white  powder  (Wolla^toOi  Laasaignef 
Wiilchnor,  Robert), 

The  solution  in  ammonia,  when  left  to  evaporate,  yields  pure  cy«ttno 
in  crystals.  —  Tlie  solution  in  potash  deposits  on  evaporation,  wLite 
crystalline  grains,  which  are  tajstelees,  leave  a  *?mal!  quantity  of  potosli 
when  burned,  are  insoluble  in  pure  water,  but  dissolve  readily  in  wmter 
containing  potash  (Lassaigne). 

Cyiitine  dissolves  readily  in  a<iueous  Oxalic  <ieid  (Wollaston),  Tho 
solution  yields  by  evaporation,  efflorescent  needles  containing  22  pv€. 
oxalic  acid  (Wollaston). 

Cyj^tino  is  in^tolublo  in  aq^ueons  acetic,  tartaric,  and  citric  acid;  also  in 
alcohol  (  Wol  laston  ) . 

%  A  substance  reaembling  cystine  aod  xanthmei  and  found  in  smiU  vhftiili  givni  ' 
cm  the  muciius  membrane  of  the  digestive  organs,  liver,  Ac.  of  the*  l*ody»  two  moottii 
itTter  ititcmient^  of  m  persmi  who  died  of  iidlammation  of  thoi-c  orgattSf  1m«  h»M 
examined  by  A.  Chevallier  ^  Lassuigtici  (/,  Chim,  mid,  [3],  7,  208;  Pharm.  Omtr, 
18:>1^  717).  The  authors  give  to  thia  aubstance  the  name  of  Cyttimtld  JSt^axim  oC 
Xanthotyitine,  \ 


p,  Amidot^en-nucletis,    C'Ad'O*. 
Oxaluric  Acid.    c*Nni*0*=^C*Ad«0*,0*. 

LiiuiiG  &  WoHLER  (1838),     Ann,  Pharm,  26,  287, 

Fommtion  atid  Prtparalton.     1.  Parabanic  acid  dimolved  ia  aqaeoM  I 
ammonia  and  heated  to  tho  hoi  ling  point,  is  convorted  into  oxaJuialo  <*f 
of  ammonia,     Carhonato   of  lime  dissolved   in  aqueous   parabanic  ftciJ, 
yields   a   solution   of  oxalnmte  of   lirne.  —  2.  A   solution  of  nmrezani 
expo&eil  to  oxygon  gaa  till  the  pnrpk  colour  at  first  product  h&«  (titt^  j 
peared,  contains  oxalurate  of  lunmonia. —  4,  A  eolation  of  uric  acid  \%i 
warm,  yery  dilute  nitric  acid,  mixed  with  ammonia  and  cvarionUod  immc^ 
dintely   after   cooling,   yielda   crystals   of  yellow-coloured  oicaJumte 
ammonia,  which  nnij^t  he  purified  with  animal  charcoal. 

The  oxalurate  of  ammonia  is  dia^olved  iu  a  small  quantity  of  frmnuj 
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water;  mixed  wUli  eulpluiric,  LyLlrocliloric,  or  nitric  aciJ;  the  liquid 
cooletl  OS  quickly  as  pusaibie;  and  tliQ  pulverulent  precipitate  of  oxaluric 
acid  waahod, 

^ropeiiies,     Whita,  loosely  coliercntj  crystalline  powder,  whicU  has 
a  sour  taste  and  rcflden/j  litmus. 


6  C  „„. 

36     . 

..     27'27 
..     21-21 
..      3-03 
..     48*4i> 

Licbig  8t  Wohler, 
27*46 

2  N 

28     . 

21*22 

4  H     

„ ..„       4     . 

:\'09 

8  0 

„.     61     . 

48*23 

c«*\nFn«  , 

132     . 

100*00 

10000 

Oxduric  acid  may  be  regarded  oa  a  Uridic  acid  allied  to  the  aniidated  acida,  L  c.  ai 
Urea  ^  Oxalic  add  —  2Aq. 

(Laurent  &  Gcrimrdt,  A"^.  Ann.  Chim,  Fht/s,  24,  175)* 

Dem^nponimu.  The  af|ueous  solution  of  tlie  ncid  lioilcd  till  it  m> 
longer  crygtallizea  on  cooling,  is  converted  into  a  solution  of  oxalate  of 
urea:  hence  the  name: 


CCN=H^O«  +  2H0 

C«Ad^O«  +  2H0 


[or: 

Comhinatmu.     The  acid  diseolvefl  Terv  jsparingly  in  cold  water. 
It  neutralizes  alkalis  completely;  and  acids  added  to  tlie  solution^ 
precipitate  the  oxaluric  acid  in  the  fonii  of  a  white  powder, 

Oxaluraie  of  Ammonia,  —  Silky  needles,  which  sustain  no  loss  at 
120°,  dissolve  very  sparingly  in  cold  water,  but  more  readily  than  the 
free  acid,  and  easily  in  hot  water. 


6C. 
3K 
7H 
8  0 


Cryttah*  Licbtg  dt  Woblcr. 

.*„. 3G  ....  24vl6 24--I0 

42  ...  28-19 28-25 

7  ....  4'?0  ........      4'84 

64  ....  42-95 42-51 


NH^C«N^H^O* 149     ....  lOO'OO     100*00 

Os£alurat€  of  Lime.  —  a.  Bmlc.  —  Obtained  by  supersaturating  the 
acid  with  lime-water,  or  by  mixing  the  neutral  ealt,  or  tbe  clear  mixture 
of  oxaiurate  of  ammonia  and  dilute  chloride  of  calcium,  witli  ammonia. 
Tbick  gelatinous  pi-ecipitate,  wbich  dissolves  very  sparingly  in  water, 
readily  in  dilute  acids,  even  in  acetic  acid. 

6.  NtidmL  —  Concentrated  solutions  of  oxalurate  of  ammonia  and 
cblorido  of  calcium,  deposit  this  sali  in  shining  transparent  crystals,  which 
dissolve  sparingly  in  water. 

Oxalurate  of  Silver,  —  The  alkaline  oxalurates  precipitate  nitrate  of 
silver  in  thick  white  flakes;  and  on  dissolving  these  in  hot  water,  the 
sjiit  separates  on  cooling  in  long,  delicate,  silky  needles.  The  crystals 
contain  no  water  of  crystallization,  and  when  heated,  decompose  without 
detonation,  leaving  metallic  silver  (Liehig  &  Wdbler), 
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PROPIXENE:   NITROGEN-NUCLEUS  CNAaO** 


U 


1506    » 15-29 

11-72  ...._  1174 

1-25  ......  1-29 

4519     , 45*37 

26*78     20-31 


C?'N'H'AfO» 239     100-00     100*00 


a.  NUrogen-micleug,     C'NAdO*. 
Parabanic  Acid.    C''N'H'0^=C'^NAdO*,0*f 

LiEBiG  <fe  WonLEB  (1838).     Ann.  Fkarm.  26,  285. 

Freparaiuni.  Urio  acid  is  disaaWed  in  8  pta,  of  warm,  moderttelj 
strong  nitric  acid;  the  solution  eyaporated,  after  the  eToluUon  of  gM  hit 
ceased,  and  cooled:  parabanic  acid  then  separates,  often  very  aliuodaQilj, 
In  colourless  lamince.     These  arc  dried  upon  a  brick,  and  twice  crjsUl* 

lized  from  water. 

Properim.  Thin,  transparent,  colourless,  six-sided  prisms,  Karing  a 
very  mm  taatei  like  that  of  oxalic  aoid« 

6C .^„..  36  „„  31-58  31*91     .„„.„     3M 

aN..«„.- 28  »w  24-56  <, 24*62 

2H.^ „M*.„o  2  .^  1*75  ...*..„  1-83    ..„.«,      V% 

6  0.. , 48  „»  4211  „ 41-54 

C'N'H^O'   114     ...  100*00     10000 

The  parabanic  tcicl   analyzed  hj   Laurent  &  Gerbardt  (JVl  'Amn,   Ckim, 
24,  175)  waB  prepared  from  nrio  acid  by  means  of  a  mixture  of  chWrtto  of  potMh  MmI 
hydrochloric  acid* 

DecompoEiiiont,  The  acid  assumea  a  reddish  colour  at  100%  wilhotii 
efflorescing,  and  melts  at  a  stronger  heat,  partly  suhliming  and  parilj 
decom posing,  with  evoliition  of  hydrocyanic  acid.  —  It  does  not  decora- 
pose  when  its  solution  in  water  or  in  aq neons  acids  is  boiled.  —  It  di»- 
solires  abundantly  in  aqneons  amtnonia,  forming  a  ooloniieiis  nantral 
solution,  which  when  boiled  and  immediately  oooled,  deiMeftei  w  iMgt  a 
crop  of  needles  of  oxalnrato  of  ammonia,  ttat  it  »olidifie«i  to  a*  ' 

the  parabanic  acid  being  converted  into  oxalnric   acid   by  iakinj 
JHO: 

C«N5i|to«  4  2HO  +  NH«  »  N[1«,C"N»H*0". 

Carbonate  of  limo  dissolved  in  aqneoot  purahanio  aeidj  mho  yitUs  a 
solntion  of  oxalurati  of  time. 

Comhinaiitms,     Parabanic  dissolvea  in  H'aUr  in  laigw  i^aMiltljr  iJnB 

oxalic  acid. 


ALLITURIC  ACIDp 
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Tta  aqueong  eolation  forms  with  nitrate  of  ailifer  a  wliite  piilveniient 
precipitate^  wbicli,  on  careful  addition  of  ammonia,  increases  considerably 
and  becomes  gelatinoua,  Tlie  procipitato  is  inaolublo  in  boiling  water, 
l>nt  diesolvea  readily  in  nitric  JM-id  and  ammonia.  Whether  prepared 
with  or  witbont  ammonia,  it  contains  70'34  per  cent  (2  At,)  of  oxide  of 
sUver.     Hence  parabanic  acid  is  hihtisic  (Liebi;;  &  Wi>hleT)» 

It  is  contrary  to  all  experience  that  a  bibasic  acid,  each  ae  parabanic 
acid  id  said  to  be  in  accordance  with  the  composition  of  its  silver-ealt, 
filiould,  by  addition  of  2H0,  bo  converted  into  a  monobasic  acid,  viz. 
oxaluric  acid.  Parabanic  acid  belongs  to  the  class  of  imid^y  and  Hko 
those  bodies,  does  not  combine  with  any  base,  excepting  oxide  of  silver. 
It  is  related  to  oxaJurio  acid  in  the  same  manner  as  phthalimide 
(C"NH*0*)  to  phthalamic  acid  {C^^NFFO^)!  or  as  camphorimide 
(C=«NH^*0*)  to  camphoramlc  acid  (C'^'NH^O*);  and  it  roddena  litmug 
anly  because  it  is  converted,  by  the  alkali  contained  therein,  into  oxalurio 
acid  (Laurent  U  Gerhardt,  Uompt.  rend.  27*  165;  J^^,  Ann,  Chim,  Fhys, 
24,  175). 


/3.  Nitj'ogeiirnudeiis,     C*N*H*, 

To  tbiA  bead  perlmpft  belong  tbo  rollowing  compoandsf  whicb  Lowcrer  rtnjiurc 
further  inTesiigadon» 


Allitiiric  Acid* 

ScBLiEFER  (1S4&)*    Ann.  Pharm.  5B,  20. 

A  solution  of  alloxantin  in  water  is  mixed  with  excess  of  hydro- 
cbloric  acid,  and  rapidly  boded  down  to  a  small  quantity;  the  pulverulent 
mixture  of  allituric  acid  and  undeconiposed  alloxantin  treated  with 
nitric  acid  to  dissolve  oat  the  latter;  the  residue  dissolved  in  13  to  2Q 
pts,  of  hot  water;  and  the  solution  left  to  deposit  the  allituric  acid  by 
cooling. 


Yellowish  white,  bulky  powder. 

6  C, .•4i«i««.«...M.i»««  36 

2  N „.„,.*„ 28 

3  H a 

4  0.. .„„,  32 


Schlicper, 

36-37 36*24 

28-28     „     2848 

303    .......      3-38 

32-32     32-20 


C?WH»0< 99    ..,.  100  00 


lOO'OO 


When  allituric  acid  is  boiled  with  potaeh-solution  till  it  no  loo^r 
^ives  oft*  ammonia,  and  hydrochloric  acid  then  added  to  the  boiling  li(|uid« 
a  yellowish  while  substance  is  precipitattnl,  wliich,  when  washed  and 
dried  at  lOO',  contains  12*64  per  cent  KO,  28'64  C,  18'77  N,  2-25  H, 
a^nd  37-70  0;  hence  it  is  perhaps  KO,C^»N*H»*0^^  —  Nitric  acid  neither 
dissolves  allituric  acid  nor  tiecomposes  it,  oven  when  heated. 

Allituric  acid  dissolves  in  oil  of  vilHol,  and  is  precipitatefl  from  the 
s<dntion  by  water.  —  Its  solution  in  ammonia  yields  the  animonia^salt 
by  spontaneouSi  ovaporation^  lu  colourless  shining  Dcedlea  (Bchlieperj^ 
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propylene:  nithogen-nuclbus  c«n^h<. 


Leucoturic  Acid. 
ScELiEFBE  (1845),    Ann,  Mtamu  56,  1, 

Formaihn  and  Freparation*      1.  Aqueous  alloxanio  acid  k  boilfjj 
for  a  coBsiderablo  time^  the  water  being  replaced  as  it  evaporates;  klkeil 
rapid  I J  boiled  down  to  ii  syrup;  and  the  sjrup  dissolved  iu  cold  wttor,  j 
which  leaves  the  greater  part  of  the   leucoturic   acid  in  the   form  of  il 
white  powder;  a  little  more  may  be  obtained  by  evaporating  the  filtratij 
and  redissohing  the  syrup.  —  2.  A  concentrated  aqneona  solution   of] 
alloxaiiic  acid  is  placed  in  a  phttinum  capsule  (which  allows  the  heat  to  I 
be  raised  somewhat  higher  than   it  could  bo  in  a  porcelajQ  dish),  and 
rapidly  evaporated  to  the  consistence  of  a  yellowish  gum^  which  at  first] 
froths  up  strongly  from  escape  of  carbonic  acid»   but  after  two  or  thre«  j 
hours  heatings  fuses  quietly;  it  is  t!ien  diluted  with  cold   water,  wliicli 
separates  the   leucoturic  acid   (amountiug  Uj  20  or  30  per  cent  of  ibd 
alloxan ic  acid)  in  the  form  of  a  white  powder,  J 

Snow-white,   granular,    crystalline    powder,   and    large   tnmspaiwlj 
grains. 


6  C« .». 

Dried  at  100**. 

36     .. 

2ft     - 

..    31 '30     . 
»     24-36     .. 
..       2*fil     „ 
..     41-71     .. 

SchUcpcr. 
.._     31'i5 

2N 

24 '5 1 

SH    ,.. 

6  O  _.. 

...      3    .. 

,„.     48     .. 

...,.       280 
41*54 

C«N^H30« 

..,  115     . 

...  lOO'OO     .. 

»...  lOOQO 

[The  correctuesi  of  this  formula  given  by  Schlicper  if  doubtful,  as  GediiHt  | 
lu^^ests  ( .Y.  /.  Fharm.  B,  233),  on  account  of  the  uneven  number  of  Atoms  wbidi  it 
comaius.] 

The  acid  dissolved  in  aaueous  potash  decompoies  when  set  aside  ht 
fiome  time  or  gently  heated,  giving  (^^  ammonia^  and  forming  a  Imiye 
quantity  of  oxalio  acid: 

C«N^30'  +  3H0  =  C«0*  +  2NH». 
[la  not  formic  actd  or  some  atht^r  |)r«)diict  aleo  formed  ?] 

Leucoturic  acid  is  not  deconip<»sed  by  boiling  with  Strong  nttrio  add. 

The  acid  i.^  insoluble  in  cold  Water,  but  dissolves  in  considembk 
<|uantity,  though  slowly,  in  dot  water,  and  crystalliies  out  again  on 
cooling. 

It  disaolveB  readily  in  aqueous  AfkalU,  and  with  the  aid  of  boU 
expels  carbonic  ncid  from  combination  with  ammonia,  potash,  or  soda.  — 
The  solution  of  the  acid  in  ammonia,  which  may  be  heated  withaut 
decompoging,  yields  by  6va])oration,  delicate  neoilles  of  the  aminoma- 
ealt,  which,  when  burned  with  oxide  of  copper,  yields  2  yoL  earloDro 
acid  to  1  vol.  nitrogen,  aud  therefore  coutBiu^  1  At.  anunouia  to  1  At, 
acid,  Tiio  solution,  on  being  mixed  with  a  stronger  acid,  gradually 
deposita  the  leucoturic  acid,  moro  quick ly»  bowcvi^r,  if  the  eides  of  tljo 
reasel  are  rubbed  witSi  a  gla^s  rod.  From  the  Folutiou  in  PotatJk,  ibe 
acid  U  eeparatod  in  its  originnl  state  by  addition  of  a  stronger  acid. 

Theaqucoua  ^olutioIl  of  the  ammonia-salt  forms,  with  nitrate  i>{ sHwtt, 
a  whit<»  precipitate^  wbich  gradually  decomposes  and  turns  brown,  aaJ 
when  l>oiled  witb  the  watery  liquid,  deposits  metallic  silver  without 
evolution  of  gas,  hut  with  formation  of  oxalic  acid  (Schlieper), 


LANTANURIC   ACID> 
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Lantanuric  Acid.    c*NH*,0*) 

CHLIBPER  (1848),     Aii-n,  Pharm.  G7,  216. 

For*nialion.     By  tbc  oxiilation  of  uric  acid  by  a  iBixture  of  potasli 
and  ferrieyaQida  of  potassium. 

J^rtparatloTK     When  pulverized  ferricyaBide  of  potassium  is  added 
by  smaU  portions  to  a  solution  of  10  yie.  {I  At.)  uric  acid  in  300  pts.  of 
water  coulaiuing"  potaah  at  20°,   the  ferricyauide  ([uickly  di (^solves  as 
ferrocyauide,  atid  tUrowfi  down  3cid  urate  of  pota^sh  in  tlnck  wldto  tlakea. 
From  thiH  time  fortli,  the  lit|uid  is  mixed,  alternately  with  potash  till  the 
flakes  are  disaolvodj  auilwitli  ferric janlde  of  potnt^siuin  till  they  reap jMiar, 
the  altcrnatiuus   being   made    less  frefiiiently  towards  the   end    of   the 
process,    when    the  deeom position  slackens,    hut  continued  till  hydro- 
chloric acid,  added  to  a  sample  of  the  liquid,  no  longer  throws  down 
uric  acid.  —  For  thU  purpose!,  41  pt»*  (2  At.)  ferrkyanide  of  potassium  and  20*3 
ptii.,  (*j  At.)  hydrate  of  potaih  are   lujed;  therefore  2  At.  O  are  transferred  to  1  At. 
uric  iidd,  —  The  lifjuid   is  then   nearly  neutral ized  with  nitric  acid  (an 
excess  would  decompose  tlie  ferrocyanide  of  potassium),  wdiereupon  a 
very  large  quantity  of  carbonic  acid  is  evolved,  even  if  the  potash  was 
quite  free  from  it,  and  the  process  was  conducted  out  of  contact  of  air; 
the  liquid  soon   becomes   reddish,   and   continues    for  several    days,  to 
deposit  crystals  of  allanioin  and   a  small  qutmtity  of  brick-red  flakes, 
whereupon  it  recovers  its  yellow  colour.    (Thei^e  brick-reii  iakcs  dissolve 
readily  in  auimonia  or  in  potash;  but  the  resulting  reddish  yellow  solution 
yields  but  a  small  light  yellow  precipilato  with  acids.     Their  solution  in 
potash  assumes  a  pale  yellow  colour  wljen  boiled,  and  gives  off  ammonia, 
after  which  it  no  longer  yields  a  precipitate  with  acids.  They  dissolve,  with 
light  yellow  colour,  very  sparingly  in  cold,  but  abundantly  in  hot  water, 
which  then  on  cooling  yields  a  sulphur-yellow  deposit).  —  The  yellow^ 
liquid  separated  from   the  red  Hakes  and  from  the  allantoYn,  is  super- 
eaturated  with  nitric  acid   (to  prevent  the  precipitation  of  an  organic 
lead-salt);    the  ferrocyanide  of    potassium   completely  precipitated   hy 
nitrate  of  lead;  the  liquid  freed  from  lead-oxido  hy  sulpliate  of  potash; 
the   tiltrate  (which  contains  no   oxalic  acid)  exactly   neutralised   with 
potash  J  the  gi-eater  part  of  tlio  nitre,   together  with  a  little  remaining 
allantoin,  removed  by  evaporation  and  crystallisation;  the  mother-liquor 
cousiderithly  concern  rated;  and  the   rest  of  the  nitrCj  together  with  the 
gummy  neutral  lantanurate  qf  potash,  precipitated  from  it  hy  ahaoluto 
alcohol,      (The  alcoholic  solution  itill  conlatns  a  small  quantity  of  nitrate  of  urea).  — 
2.  The  process  is  commenced  in  the  same  manner;  but  the  liquid,  after 
the  decomposition  of  the  uric  acid,   instead  of  being  treated  with  nitric 
acid,  is  neariy  neutralized  at  a  boiling  beat  with  sidpliuric  acid;  then 
evaporated,  during  which  it  constantly  emits  an  amnion lacal  odour;  the 
greater  part   of   the   ferrocyanide   of   potassium   crystallixcd  out;   the 
mother-liquor  evaponited;  tlie  remainder  of  the  ferrocyanide  of  jvotaa- 
feium^   together   with   the   sulphate   of   potash,  precipitated  from  it  hy 
alcohol;  the  precipitate  boiled  with  alcohol;  the  whole  of  the  alcoholic 
liquids  evaporateil,  till  the  allantoYn  crystallizes  out;  the  mother-liquor 
evaporated  to  a  viscid  syrup;  the  syrup  dissolved  in   water;   and  the 
Ian  tan  urate  of  potash,  together  with  a  very  small  quantity  of  oxalate, 


ic«rr7U3a^i  m  tljcx  Vi  v  £ik»  ^jaiiflc-cz^e  alcolioL  —  (If  the  liquid  be 
•t»"T--L-  -?a.T  -5--'i  k:^*^:  ACii.  •^■-*Cftfci  cc  chric  or  fldpharic  icid,  the 
fc'warr^  i£  7*  tikjii  fT.ff^  tcLi^  ^*  cnpocmszoo  la  Urge  quntitj  of 
Mcasi  r  i?-^T-'.-^-a  --ien  -^^.t  fcr'r^r  &  firtier  deeompo«iiig  ictioncD 
lii  £:?«:  f  rrr-*-:  ie-?-»iL^->ir_jE-5r:ti2jct«.  jaa  a«  free  potuh  would,  ud 
:3ij   fr:!.   ^.-..i-:  ::?  :i-  -:r^  i."  l^^."-z-  z:ir  ■-intannric  acid,  bat  onlic 


r!ie  jzi^iir-i  "a.-:-a.-^iraz-d  :£  7>:c&s2.  ccunei  br  (1)  or  (2)  if  diaolTid 
ia.  -rosiT  T  "ir-i  ■•".■li  ict^iLii  :«:  lei»L  »z..i  fliered  from  the  precipitate 
inirfi.«Trnr  '*i  e^j  :£  n.V^  :£  Lcm;  lac  aBonnrMd  of  lead  piecipitited 
sihl  ^Jif  2l=rud  ij  uLSiiiu:  -v^ucied.  fsipeaded  in  vmler,  mod  deeon- 
i<iwf  37  ol^aorsce^i  ijir:;;^^:  iz^i  iLe  ilnmiiB  ermpoiated. 


l*m:i£%  ir-aa  :r  J.rjn}. — 1^  .Vlnrmi.  —  The  poia«h-«Alt  6  dLaohfd 
JL  w%zir  lOfi.  ztfo-^  »i  IT  vcGftiiL.  vi«i if  oa  enpormuon  a  riaeid  •jnp^ 
vi.«!a  .^  Trie^L^Listi  ':  j  Lt^.C}.'.  12  :L.oc  vLiie  &iLkeiy  and  i«  not  veeoe- 
T«rsM.  Jiiv:  -List  STTfcL— 2«*  s*li  3  Vj  stroci^r  icida 

:  Z'jy'f^Z'.-J. — "^151  il-i  crTTLili  cb:aized  in  the  firat  method  of 
9c««r.T^  iiz^iziri-:  ajil  ir^r  Ls^It;*!  In.  col  J  potash  to  purify  then 

'^  Izszii-zW  «::persatiirated  with  acetic  achi, 
:-  z  crj^rt^Lic^  cat;  and  on  separating  tk 
i'T^z:  n::z^  :o  a  symp,  the  portion  which 
XTi.L  1^  .11  Si  lizL':i  lA^  "^^  -  ^-  A«^2a-*  '-f  potaih  in  snch  a  manner.  a> 
iv  f-m  v.>i=ii:^  ::  t— — .  -  1.  tiJ.^c.  caoipis?^  and  Ian  tan  urate  of  potaeL 
II  ti-frfi'-rf.  :i-i  ^T"^!  -•^  ijae«:lTeii  :-  i  sr'A?i  qnantitvof  water,  mix<^l 
w--.":  I  iiLz-Tj  ;*  i!:  1.'.  :?:  ?•£:!-:-;  ::  prcJiice  lurbiditj,  and  itis 
..^:.  •_  -r  -r-  '■-•--'  "--  :"-''--:•  i-l.:..-  cf  a  small  quantitj  of  water, 
ti-  —  \:  -.-ri.  -^Liz  -.::  :*  :  >.  =. i  :.-f  :-  a  0'>:1  jlice.  deposits  cn-stalliue 
criit*.  '*'-.:i  iT^  .z:r:A5c«i  '■  r  fre-z-fnrlv  adaic^  fmaill  ijnanntied  vi 
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>.  ■  —  Tlivj  d."?s<Ive  in  9  to  10  pts.  ofcoLi 
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CN-!liK«V  •  i-^y-UO  -  4.1^.  Ciz:.  —  Scklieper.  who  dTcs  the  fnraiii*. 
KO.CN*U\>>-UO.C-N  H'C>  -4.^.  z^l  n..:  corrwcilT  nlcnUtcU  the  quancity  c4 
nitrofprn  found  i:i  a:-.aI\^:5  . .  ^n  (trvr  *\:... -.  iht  xi^iLkk  hu  cv*iTVCted  ia  colanin  a  (iim.'. 
[In  A  :»ubs(\]uoiit  iv:r.'.uaLi.M::  ::  A^i.  r?;-Tfi.  TS.  225  .  is-Ulic)iir  aJniiu  I  hi*  en  f 
of  calou'sti'^n.  bu!  a:  :>.^  Mme  t::v.e  c  rrv%:;«  ir 'ih<r  error,  wbich  compenutci  tbc 
former :  he  thervforc  ■dhervi  to  LU  pnevious  formnLi.} 
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LatUanuraie  of  Lead,  —  Precipitated  on  adding  ammonia  to  an 
aqneoiui  mixture  of  neutral  or  acid  lantanurate  of  potash,  and  neutral 
acetate  of  lead  (vid.  sup,).  —  White  shining  powder,  insoluble  in  cold 
water  and  alcohol,  sparingly  soluble  in  hot  water,  easily  in  acetic  acid 
and  basic  acetate  of  lead. 


Dned  at  100^ 
2  PbO  224 

....    69*57    ... 
...    1118    ... 
...,      8-69    ... 
....      0-62    ... 
....      9-94    ... 

Schljqier. 
67-27 

36 

10-28 

2N 

....„,      28 
2 

7-83 

2  H  

117 

4  O  

82 

, 13'45 

CN^H^PVO*  . 

822 

....  lOOOO    .. 

100-00 

[In  Ufiunhig  the  formula  CN'H'Pb^O*,  it  baa  been  sapposed  that  the  salt  analyzed 
by  Beblieper  waa  not  dried  at  100*  for  a  snfflcientljr  long  time.  If  this  sappotition  be 
eomeC  — and  withoat  it,  the  analfiei  of  the  lead-ialt  and  the  aoid  potaah-ialt  eannot 
b«  made  to  agree  —  lantanaric  acid  moit  be  regarded  aa  a  bibaaie  add  —  CN^H^.O*, 
md  ita  potaah-ialt  aa  analogooa  to  hyperacid  ozaUte  of  potaih  (d.  126)  Gm.] 

The  aqueous  mixture  of  the  acid  potash-salt  witn  neutral  acetate  of 
lead,  yields  on  addition  of  alcohol,  white  flakes  probably  consisting  of  an 
acid  Uad-^U. 

The  aqueous  mixture  of  the  acid  potash-salt  with  nitrate  of  tUver 
Conns  with  ammonia  a  thick,  white,  flocculent  precipitate,  which  is  not 
altered  by  boiling  with  water,  and,  after  drying  at  lOO^i  forms  a  whito 
powder  containing  52-93  p.c.  silver  (Schlioper). 


Allanturic  Acid.    ON»H*0*  =  c«NAdH»o«,0*  ? 

PaiiOUZB.   (1842).    N.  Ann.  Chim.  Phys.  6,  71;  also  Ann.  Fharm.  44, 
106;  also  J.  pr.  Chem.  28|  18, 

Formation,  By  decomposing  allantoYn  with  nitric  acid  or  peroxide  of 
lead;  by  boiling  it  with  other  strong  acids  or  even  with  water;  or  by 
heating  it  per  se;  —  also  by  decomposing  uric  acid  with  chlorine  or  nitric 
aeid. 

Preparation.  AllantoYn  is  dissolved  in  nitric  acid  at  100°;  the  solu- 
tion eyaporated  to  dryness;  the  residue  dissolved  in  a  small  Quantity  of 
wrater  containing  ammonia;  the  solution  precipitated  by  alcohol;  and  the 
yiscid  precipitate  redissolyed  in  water  and  reprecipitated  by  alcohol,  in 
order  to  extract  all  the  urea  and  nitrate  of  ammonia.  [Does  not  aaj 
ammonia  remain  with  it  ?] 

Propertiei.     White,  slightly  acid. 

Aecording  to  Pelouce,  the  acid  dried  per  se  =  CP'N'irO*;  aecording  to 
Oerhardt,  =  C*N*H^O*.     No  analysis  is  giyen. 

The  aeid  deliauesoes  in  the  air. 

Its  a<|neous  solution  forms  with  acetate  of  lead  and  nitrate  of  silyer, 
thick  white  precipitates,  which  dissolve  in  excess  of  the  allanturic  aeid, 
and  also  of  the  metallic  salts.  The  precipitate  formed  with  nitrate  of 
silyer  is  greatly  increased  by  addition  of  ammonia  (Pelouxe). 
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PROPYLENE;  NITROGBN-NUCLEUS  CNHl*. 


Ciffluan 

SciTLlHPER.     (1845).     Ann.  Fkarmn  50,  5, 

Diffiman.  from  its  tcndener  to  ddtque5{«;  therefore  not  />i)fiitfii.^  Ppodi 
together  with  leucoturic  acid,  bj  continued  boiling  of  an  a^^aeooa  solutioi 
of  aHoxanic  acid.  The  liquid  6 nally  evaporated  to  a  syrup,  after  fre<|ucnt 
renewal  of  the  water,  depo&itfl  the  leucoturic  acid  on  additian  of  cold 
water;  and  the  filtrate  mixed  with  a  large  excess  of  absolute  alcohol,] 
immediately  deposits  the  diffluan  in  large  white  flakes,  which  must 
quickly  collected  on  a  filter  out  of  contact  with  the  air,  washed  wit¥| 
aWoIute  alcohol,  then  with  ether,  and  dried  in  vacuo  over  oil  of  vitriol 
The  alcoholic  filtrate,  slowly  evaporated  to  one-half,  separated  &om  a  few 
crystalline  crusts  of  another  body  formed  over-night,  and  completdri 
evaporated,  yields,  on  addition  of  alcohol,  a  largo  additional  quantity 
diffluan. 

Loose,  white,  somewhat  aggregated  powder,  which  melts  at  100^, 
giving  oif  alcohol  and  water  with  strong  intumescence,  and  remaios  in* 
the  form  of  a  transparent,  brittle,  vitreous  gum,  which  admits  of  b6iii| 
rubbed  to  a  white  powder.  Not  crystallizable.  Tastes  sh&rpy  bittefi  anl 
ealine*     Reddens  litmus  slightly. 


6  C. 

2  N.^„ .„. 

4  H 

5  0 

36     . 

..«»«     28     „ 
4     . 

„     40     . 

..    33-33 
.„     25-93 

.,    3-7a 

.„     3704 

Scfatiepef  at  100^. 

32-69 

.,^,.o    26-7t 
.«..„.      S-BJ 
37-72 

108     .. 

.„  10000 

„  loo-oa 

Difflouit  in  all  its  relatioiis,  appears  to  be  identioil  with  altanturic  ackl*  Aj  ll 
cannot  be  purified  by  cryttailizatioii«  the  Bubatanoe  analyied  by  Schllcper  miy  kivf 
contained  a  compound  which  diminisbed  the  amoant  of  oxygen  (Qerfaardtf  N.  J,  /^Aam, 
9,  233).  —  DtJiluan  probably  contains  B  C  instead  of  6  C,  inasmaeh  as  alloxan,  whidl 
oontaiiw  8  C,  may  be  prepaml  from  it  (Gm.).] 

DifHuan  is  decomposed  with  effervescence  by  hot  nitric  aoid^  formii^  j 
alloxan,  but  neither  alloxanic  uor  parabauic  acid.     It  is  gmdnallyiieociaKj 
posed  by  cold  potash-ley,  yielding  free  ammonia  and  a  large  ^QABiily  < 
oxalic  acid. 

Diffiuan  deliquesces  very  rapidly  in  the  air  and  forma  a  syrup.  Th^  ' 
aqueous  solution  may  be  boiled  withuut  decomposing.  It  is  precipitakd^ 
by  alcohol  in  white  fifikes.  If  ita  acid  reaction  is  neutralised  by  a  T 
of  aminotjia,  the  ammonia  is  given  off  completely  again  on  cvaponU' 

UtfHuau  dis:sotved  in  water  forms  wilh  neutral  acetate  of  leadf  A  J 
preci|)i tale  soluble  in  excess  of  the  lead  solution.  The  liquid  aepmlidj 
from  the  precipitate,  forms  with  ammonia  a  copious  white  precipililt] 
which  conta^ins  71  p,c«  oxido  of  lead;  and  after  being  washed  with  wsttr^rj 
Bas|>ended  in  water^  decomposed  by  sulphuretted  hydrogen,  filtered,  and 
ovapornted,  yields  a  liquid  from  whicli  alcohol  precipitates  unaltered  I 
dilHuan,  proving  that  this  compound  i^i  not  an  ammoniacal  aalU 

With  nitrate  of  silver,  aqueous  diffluan  forms  a  precipitate,  contaiiiiBg  I 
OOHitantly  455  p.c.  oxide  of  silver,  a  quantity  which  certainly  T 
tgreo  with  the  above  formula  of  diffiuan,  C*N'H*0^  (Schliop^r). 
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7.  Nitrogm-nudeus.     C'N'H*. 

Cyanuric  Acid.    c*N^H^O^ 

SciiEELE.    Opuscula,  2, 177. 

Pkauson.     Schen  J*  1,  67. 

William  Henry.     Thomson  St^d.  cfe  Chim.  trad,  p.  Eiffmilt,  1818,  2, 

198. 
Chetallier  h  Lassaigne,     Ann,  Ohim,  Fkys,  13,  155;  also  J.  Fharmt 

6,  5%]  also  SchiQ.  2%  357;  also  N.  Tr.  5,  I,  174. 
Sercllas,     Ann.  Chhn,  Phjs.  38,  379;  also  N.  Ti\  18,  2,  146. 
WoULEK.     Pogg.  15,  622. 

LtBBiG  &  WuuLER.     Pof^g,  20,  369;  also  Mag,  Pharm,  33,  137. 
Ltebio.     Ann,  P/mnn.  2G,  121  and  145. 
WoHLER.     Ann,  Phm-m,  62,  241. 

C^anurMaure,    Sremharmdure,     CyaHuremdurit    Acide    pyro-ttrigirp,    Adde 
e^anwique;  for  a  time  also ^  Ctf^maurCi  Acide  cyanlque, 

Discorereil  by  Scbecle,  wlio  obtainerl  it  as  a  sublimato  by  tlie  dry 
distniation  of  uric  acid,  and  regarded  it  as  similar  tu  succinic  acid. 
Pearson  found  it  to  resemble  benzoic  acid;  Fourcroy  regarded  it  aa 
gligbtly  altered  uric  acid;  W*  Henry,  as  a  peculiar  aci<lj  a  view  which 
was  confirmed  by  snbscqaent  investigation.  —  By  decomposing  fixed 
chloride  of  cyanogen  witb  water,  Serullaflj  in  1828,  obtained  an  acid 
which  ho  regarded  as  C'NHO^,  and  named  cyanic  acid;  and  W5hler,  in 
1820,  showed  that  this  acid  was  identical  with  pyro-uric  acid,  and  wag 
also  obtained  as  a  roijiduo  by  heating  urea.  Subsequently,  Liobig  k 
Wiihlor,  in  1830,  discovered  the  true  composition  of  the  ncid  and  many 
of  its  chemical  relations. 

Formation,  1.  By  the  dry  distillation  of  uric  acid  (Scbeele).  —  2.  By 
heating  urea,  to  a  certain  point  (Wohler,  VII,  366).  —  In  the  deeom posi- 
tion of  nrea  by  hydrochloric  acid  (Do  Vry),  or  by  chlorine  (Wurtz)*  — 

3.  In  the  decomposition  of  fixed  cblorido  of  cyanogen,  C''N*CI*,  by  water 
(SerullMs): 

C«N»CP  +  6HO  -  eN^HW  +  3HC1. 

4,  By  boiling  melamino  with  nitric  acid,  or  C3ranilic  acid  with  oil  of 
vitriol  {Liebig,  Po^v//24,  583  and  603). —  5.  By  boiling  1  pt,  of  ammcHdo 
for  six  hours  witb  50  pts.  of  water  and  a  quantity  of  phospboric,  sul- 
pburic,  or  nitric  acid,  about  sufficient  to  dissolve  the  ammelide,  the 
ebullition  being  continued  till  the  liquid  is  no  longer  precipitated  by 
ammonia,  after  which  it  will  yield  by  evaporation,  beautiful  crystals  of 
cyanuric  Jicid.  Also  by  boiling  1  pt.  of  ammelide  for  an  hour  witb  10 
pts,  of  dilute  potash  (Knapp,  Ann,  P/tarni,  21,  245), —  6.  By  the  action 
of  aqueous  hypochlorous  acid  on  bydrooyanic  ticid  (Balard). 

Preparation,  When  uric  acid  is  subjected  to  dry  distillation,  cyan  urate 
of  ammonia  partly  sublimes,  and  partly  passes  over  towards  tbo  end, 
together  with  the  watery  liquid.     To  free  it  from   empyrcumatic  oil, 
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CYANtrillC  ACID. 

chlorine  gag  parsed  into  melted  yrea  produces  etiH^og  intumesceiicG  auJ 
evolution  of  ctipious  white  furaea,  tbe  products  of  tUo  action  conai»tiug  of 
nitrogon,  hydroybiorio  acid  gas,  sal -ammoniac,  and  cyan  uric  acid; 

aC^N-^H^Q^  +  3CI  -  N  +  HCl   t  2NH*CI  +  C^^3H'Q^ 

If  the  greater  part  of  the  eal-animoniac  be  dissolved  out  of  the  cooled 
residue  by  a  em  all  quantity  of  cold  water,  the  cyan  uric  acid  re  main  a  in 
ibc  form  of  a  white  powder,  which  may  be  pnriiicd  by  solution  in  hot 
Walter  and  cryHtiilliKation  (Wurtz,  Compt.  rend.  24,  1 3 (J). 

The  oryat^ls  of  the  acid  obtained  from  the  aqutuMia  eolution  fctill 
require  to  be  freed  from  tbeir  watur  of  cryatallization  by  gentle  heating 
ar  by  aublimatiouj  or  by  eolntiou  iu  hot  oil  of  vitriol  or  bydrocklorio  acid, 
And  cooling. 

Fvopm-tie*,  White  effloresced  maas^  or  after  sublimation,  delicate 
needles  (Chevallicr  ^  Ltissaigne;  Scrullas);  or,  wben  cryetalliBod  from 
sol nt ion  iu  oil  of  vitriol  or  bydrucliloric  acid,  obtujjc  etpare-bjiscd  octo- 
bedronii  (Wtdiler).  Pu^es  when  heated  (Chev,  k  Lasr*.).  Re«Jilens 
litmus  pretty  strongly  (Chev.  k  Lass.;  Sefnllas).  Inodorous,  even  in 
the  state  of  vapour;  bas  a  somewhat  acid  taste  (Scheele);  sharp  and 
bitter  (Pcarnon);  cooling  and  bUler  (W.  Hcurv).  Given  in  a  dose  of 
two  grains  to  a  rabbity  it  produce*  no  particular  eflect  (Serullas). 

Dried  ai  im\  ^'}^}f  ^  ^}*"^*  ^ 

3N    „,*H*„«.„,    42    ....     aa'56f  ^^^^    tl6*8i 

3H  «      3    ...,      fl*8a     use    1000 

6  0..., 48    ....     37-21 37-11     ......    44'32 

C»N^H^O«    ...  129     ,-..  lOO-OO     ...._  100*00    «».,,.     y»'45 

According  to  the   radical- theory,  the   forniuhi   Is   3M0,C«N'0*  (li«big)i  2 HO. 
^HO*  (Wiibler). 

Decompositions*  1.  Tlie  vapour  of  tbe  acitl  passed  through  a  r*id-bot 
tube,  is  resolved  into  chacfnal,  oil,  carbonate  of  ammouia  and  carhnretted 
bydrogen  gas  (Cbcv.  &  Lassaigue).  —  2*  When  heated  alono  to  tbe 
boiling  point,  it  la  convened^  without  leaving  a  carbonacoons  roetduo, 
into  vajjoiir  of  cyanic  acid,  eacb  1  At  of  cyaunrio  acid  flplitting  up  into 
3  At.  cyanic  acid  (Liebig  ^<t  Wohler): 

C^N^H^O*  =-  3  ,  C«NHO<, 

Tbe  volatilization  tafces  place  somewhat  above  060%  and  tbe  acid  when 
gently  heated^  sublimes  without  decomposition  in  delicate  needles,  whereas 
if  too  much  heat  he  applied,  a  residue  of  charcoal  is  left  (Sernllaa),  Cbeval- 
lier  &  Las.'^aigtie  likewise  obtained  a  sublimate  consisting  of  delicate  nedlles, 
and  Wtddcr  obtiiiued  a  white  mealy  powder,  having  partly  a  delicate 
oryet&lline  texture,  which  dissolved  very  slowly  in  boiling  water,  AH 
ibeae  anbliipatcs  duubtleas  consist  of  cyamelitle,  into  which  the  volatilized 
f.yanic  ^cid  baa  been  converted  (p.  462).  —  Cyanurio  acid  mixed  with 
nitrite  of  ammonia  deconipo^^e^  at  a  much  lower  temperature  than  when 
heated  alone  (Pelouze,  A^  Ann.  Chim.  Pki/i.  G,  60).  — 3.  When  heated 
in  the  moiat  atate,  it  fonuB  carbonic  acid  and  ammonia,  in  (quantity 
proportionate  to  the  water  wbicb  ts  present  (Sernllaa): 

C«M*H*0«  +  6HO  -  6CO«  ^  3NH^ 

^  G  ^ 


M  fSOPTLEN  E :  I^ITROGEK-KUCLBUS 

1 4*  It  is  not  decomposed  by  boiling  [for  a  sliort  time]  with  nitric  wa 
^(Pearson,  Che  v.  &  Lassaigne,  Serullas^^  or  with  oil  of  vitriol  (Serullas); 
but  when  heated  for  a  longer  time  with  these  acids,  it  is  resolved  into 
carbonic  acid  and  ammonia  (Liehig^  0iim.  m^g.),  —  5.  When  fused  with 
potassium,  it  forms  cyanide  of  potassium  and  potash  (Serullas).  Periupi 
in  this  manner: 

C?»N>H'0«  +  6K  -  3CKK  +  3(K0,H0). 

Combinations.      A.    With    Water,  —  a.    ffydraUd  CryiiaU.  —  TU 

acid  crystallizes  from  its  aqueous  solution  in  prisms  belonging  to  tbo 
right  prismatic  system  (^Vohler)j  in  transparent,  colourless,  shining 
rhomba  (Sernlias).  The  finest  crystals  jire  obtained  by  evaporating  tbo 
boilinp^j  saturated  aqueous  solution  to  one-half  at  a  temperature  between 
CO'-'  and  80^,  and  leaving  the  liquid  to  cool  slowly  (Liebig  &  Wohler). 
The  crystals  effloresce  in  the  air,  and  give  off  all  their  water  of  crystal- 
lisation when  heated  (Wijhler), 

Liebig  &  W6h]er. 

C«N»H»0«,.. 129    ....     78-18     7»U 

4  Aq 36     ._     21*82     21'56 

C«N«H»0« 1G5     150  00 100-00 

h.  The  acid  dissolves  in  40  pts,  of  cold  water  (Chev.  &  Laa&)  morl 
copiously  in  hot  water  (Scheele,  Serulias.) 

B,  WUh  Afimral  Acidt,  —  The  acid  dissolves  in  boiling  oil  of  rtlriolil 
funning  a  colourless  TK^uidf  from  whicli  it  is  i>recipitated  by  wat^rl 
(Serullaa).  —  It  also  dissolves  in  hot  nitric  acid  (Chev,  ^ 
Serullas). 

C.  With  pSaliJtahU  Ba^es^  forming  the  C^anura(e8,     Cyan  uric  add 
trihasie,  according  to  Liehrg;  bibasic  according  to  Wohler.     The  cyan)»-l 
rates  do  not  detonate  when  hoated,     Cyanurato  of  potash  (y.  p.)  isc<»M 
verted  by  heat  into  cyan  ate  (Liebig  ^^  >Viddcr).  — •  Cyan  unite  of  potj 
i^ited  with  potassium  is  converted  into  cyanide  of  potassium  (Scnillii)^ 
[Perhaps  with  evolution  of  hydrogen  and  formation  of  potash],     Cymat 
nites    which    are   soluble   in    water,  arc  not  decomjKJscd  by  boiling  tl 
solution.     The  solution  forms  with  silver-salts^  a  white  precipitate  ml^h 
in  nitric  aeid  (Sernllas). 

Cyanurate  of  Ammonia,  —  Sublimes  in  an  impure  state^  in  tliei 
distillation  of  uric  acid,  forming  tufu  of  needles  which  reiiden  titinttf  i 
have   a  slightly  hitter  taste  (Chev.   Sc  Lassaigne),      This    subliniata 
regarded    by    Kodwciss   (Poff*/*   in,    11)   as   cyanurato   of  ureak  —  "^ 
aaucous  solution  neutralized  with  iimiuonia  while  warm,  yields  on  eeoUii 
whitc»  shining  prisms,  which  etfloroscc  in  the  air,  with  loss  of  amma  " 
and  likewise  give  up  ammonia  to  cold  water  (Berxelius,  Ltkrh,}^ 

Cyanurah  of  Potash,     a.   Bipofam'c—Cl^^HKHy.  —  Pradf , 

in  white  four-sided  tables  and  needles,  on  mixin:?  aqueoiu  cjanortc  acil 
with  excess  of  alcoholic  potash  (Liohig  &t  Wohler,  Po^f^,  2<>,  377).- 
golution  of  I  pt.  animelide  in  10  pts.  dilute?  potjwsh  boiled  for  an  hour  ;m« 
cooled,  yielils  the  salt  in  delicate  i*ilky  needles,  which  thicken  the  licjui 
(Knnpp,  Aim.  Phnniu  21,  245).  The  salt  heated  alone  \b  rr«olvc<l,  wid 
Bitmig  ebidbtion,  into  cyanic  acid  which  volatilixch,  and  ta  aftcrwiudit  \    ' 
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vortcd  Into  cyameliJo  nml  77  85  p.c.  cjatiato  of  poiasli  (Liebig,  Ann, 
Phai-m.  2tj,  121),     Calculation  gives  70*06  per  cent: 

C«N*HK2(y  =  2C2NK03  +  C^HO^ 

Tlio  af|neoua  aolutiou  tlepotJiU  by  evaporation  tlie  folio win;^  salt  h,  while 
free  potash  remainw  in  the  niothcr'liqiKJr  (Lieliig'  h  Wohler): 
C*^33HK20«^  +  HO  =  C^VHv'KO'*  +  KO. 

Acetic  acid  adiled  to  the  aqurous  sohitioii  tlirowij  ilowu  tbo  cTystiillino  salt 
b  (Liebig):  so  likewise  does  a  small  ijufuitity  of  nitric  mul;  but  a  larger 
quantity  throws  down  pure  cyan  uric  acid  (Knapp), 
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h.  Monopoiassk,  C^N^WKfi^.  —  1,  Obtained  in  sbining  wbitecnbet* 
by  dis.yoIving  cyan  uric  acid  in  a4acous  potiish  and  evaporating,  even  if 
tbe  solution  contains  excejifs  of  potajsh  {Liebig  Sc  Wolilcr).  — 2.  Canipbell 
{Ann.  Fharm.  28,  57)  treats  ferrocyanide  of  potassium,  roayted  in  the 
manner  whicli  be  recoin  mends  ior  tbe  preparation  of  cyan  ate  of  potash 
(VIM,  66)j  witb  a  aiaall  quantity  of  water,  nnxea  tlie  cold  filtrate  con- 
taining cyanato  of  potusb  with  hydrochluric  acid^  and  purifies  the  cyanu- 
rate  of  potash  thereby  precipitated  by  recrystallization  from  hot  water. 
—  Tbe  crystals  when  fused,  are  resolved j  ivithout  blackeniugi  iuto 
cyanic  acid  vapour  which  condensea  as  cyamelide,  and  cyanate  of  poia*h 
(Liebig  &  Wohler): 

C^N^H-KO^  =  C=NKO=  +  2(r^'H0^. 

Xiiebjg  obtained  by  this  decomposition  48  p.  c.  cyanato  of  potash;  calcu- 
lation requires  48 '56  per  cent.  —  Tbe  jsalt  when  ignited  with  hydrate  of 
potash  is  converted  into  3  At.  cyanato  of  potash  (Liebig): 

0»Nni-0«  +  2(KO.HO)  -=  3C^NK0a  +  4H0. 

It  dissolves  in  ^ater  less  easily  than  a: 

Or: 
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Cf/anurate  of  Soda,  —  Uncrystallizable,  readily  eolublo  in  water 
(Chev.  Si  Lassaigne). 

Ci/anuraie  of  Baryta,  —  a.  Blharytk,  C^N^HBa'^O".  —  Precipitated 
in  tbe  crystalline  form  from  a  boiling  aqueous  mixture  of  cyan  uric  acid 
and  cliloride  of  barium^  on  addition  of  amruonia,  or  from  a  mixture  of 
aqneona  cyanuric  acid  and  excess  of  baryta-water;  there  is  however  con- 
siderable diflicuity  in  separating  it  from  the  monobarytic  ^It  6,  and  from 
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qriLonrate  of  lead  with  lesa 


give  off  TTatarj  and  at  250^  the  lo83  amounts  to  1'94  px.  (I  At,).  The 
second  atom  of  water  tloea  not  so  off  till  t!io  salt  is  heated  to  a  tempera- 
turo  at  which  it  is  dccomposorl  with  evohjtion  of  a  large  quantity  of 
junmonia.  When  burnt  with  oxide  of  copper,  it  yields  5G3  p.c.  (3  At.) 
water.  Heated  to  redness  in  a  cnrreut  of  hydrogen,  it  gives  off  a  large 
quantity  of  hydrocyanate  of  ammonia  and  area,  and  leaves  pure  meltctd 
lead  (Wohler).  it  does  not  iippcar  possible  to  form 
ttuin  3  At.  lead. 

CfysiaU  dried  at  lOO". 

»3  PbU .., 336 
e  C 36 
SN  «... 42 
8  H  ;.;;.;............., ..„      :    3     , 
B  O 48     . 


Wdbler. 

72*26     .. 

72-4? 

;'?4     ... 

...       7-99 

P03 

0'64     .. 

0-6t 

10-33 

PbO,C*'NmPb=0«  +  2Aq    465     ....  100*00 

Bipotasaic  cyanurflte  forms  a  browiiisb  yellow  precipitate  irith  ferric  aatts»  — 
bluish  white  with  cupric  salts;  — from  mercurous  or  merairic  nitrate,  it  throws  down 
white  flakes  soluble  in  nitric  acid  (CheT.  &  Laasaigne). 


Cvprk  Cyanuraie.  —  A  definite  mXi  appears  diflicnlt  to  obtain. 
a.  Recently  precipitated  cupric  hydrate  added  by  small  portions  to 
hot  aqueous  cyanurio  acid  till  the  liquid  is  saturated,  furms  a  clear  solu- 
tion, and  J  on  cooling,  suon  yields  a  hUiish  green  crystalline  precipitate, 
which  assumes  a  fine  blue  colour  at  lOO",  and  at  250  gives  off  fl  p.c, 
water,  and  changes  to  pure  green  jnsi  Hko  chromic  oxide j  from  tho 
results  of  analysis,  it  appears  to  he  a  mixed  basic  salt  with  more  than 
3  At.  cuprio  oxide,  —  6,  CryetJillized  cyanurato  of  ammonia  dissolved  in 
water  forma  with  cupric  sulphate  a  greenish  blue  amorphous  precipitate, 
which,  when  heated,  becomes  crystalline,  and  aesumeS)  first,  a  blue,  then 
ft  green  colour;  it  is  free  from  ammonia,  but  contains  8ulphuric  acid  as  an 
^^fflsential  constituent.  The  liquid  filtered  from  this  precipitate,  deposits 
^^bystallizeil  cyanurie  acid.  —  c.  When  aqueoua  solutions  of  cyannric  acid 
^^fad  cupric  acetate  saturated  while  hut,  are  boiled  together  for  some  time, 
I  a  green  precipitate  is  formed  conta-ioing  acetic  acid  in  combination 
■     (mhler). 

Bicitp'k  CyanuraU  witJi  Ammonia.  —  A  solution  of  cyannric  acid  in 
very  dilute  ammonia,  mixed  while  hot  with  a  solution  of  cupric  suljduito 
in  very  dilute  ammonia,  deposits  on  cooling,  crystals  which  may  be 
washed  with  water,  inasmuch  as  they  dissolve  in  it  but  sparingly.  Small 
amethyst-coloured  crystals,  which,  when  examined  by  the  micro6€Ope 
appear  to  bo  four-sided  prisms,  with  two  broader  lateral  faces,  and 
bevelled  w^ith  two  faces .  —  The  salt  is  permanent  in  the  air,  begms  to 
gire  off  ammonia  at  100*^,  and  at  230'  asf^umes  a  dark  olive-green  colour, 
with  loss  of  li'S5  per  cent.  At  a  ^till  higher  temperature,  it  suddenly 
becomes  yellow,  then  takes  fire,  and  glimmers  away  till  it  is  converted 
into  cupric  oxide.  It  is  free  from  sulphnrio  a^id.  Nearly  iusolnble  in 
ammonia  (Wohler). 
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acid  remains  in  the  water  in  the  free  state  above  the  salt  which  has  been 
formed  (Wohler).  —  2.  Nitrate  of  silver  is  precipitated  bj  cyanaric 
•Old  exactly  saturated  with  ammonia.  The  liquid  aoove  the  thick  white 
eurdj  precipitate  reddens  litmus  (Liebig  &  Wohler).  The  solution  of 
OTaanrate  of  ammonia  roust  be  added  by  drops  to  that  of  the  nitrate  of 
silver,  which  must  remain  in  excess.  —  3.  A  uoilinff  aqueous  mixture  of 
oyannric  acid  and  acetate  of  soda  is  dropped  into  a  boiling  dilute  solution 
of  nitrate  of  silver,  which  must  remain  in  excess,  to  prevent  admixture 
of  the  insoluble  cyanurate  of  silver  and  sodium  (Wbhler).  —  4.  A  solu- 
tion of  cjran  uric  acid  is  mixed  hot  with  a  solution  of  acetate  of  silver, 
which  should  contain  excess  of  acetic  acid.  This  is  the  surest  method  of 
obtaining  a  pure  salt  (Wohler).  —  Colourless  crystalline  powder  which, 
under  the  microscope,  appears  to  consist  of  transparent  rnombohedrons. 
It  is  not  blackened  by  light.  Does  not  lose  weight  at  200^;  above  200'', 
it  assumes  a  light  cinnamon  colour,  but  loses  not  more  than  a  few 
thousandths  of  its  weight.  At  a  higher  temperature,  it  emits  a  strong 
odour  of  cyanic  acid,  assumes  a  dark  violet  colour,  and  is  finally  decom- 
posed with  a  glimmering  light,  leaving  metallic  silver.  Dissolves  in 
nitric  acid,  with  liberation  of  cyanuric  acid.  Insoluble  in  water  and  in 
acetic  acid. 

Dritd  between  100'  and  200".  Wtfhlcr. 
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The  salt  prq>ared  by  (I),  perhaps  not  so  thoroughly  dried,  was  formerly  found  by 
Liebig  &  Wdhler  to  contain  60  per  cent,  of  silver.  —  The  salt  dried  at  290**  contains 
63*54  p.c.  silver  (WOliJer). 

Cyanurate  of  Silver  mth  Ammonia,  —  The  last- described  salt  digested 
with  strong  ammonia,  takes  up  ammonia,  whereby  it  is  altered  in  appear- 
ance, but  does  not  dissolve.  The  compound  begins  at  60-*  to  give  off  its 
ammonia,  which  escapes  completely  between  200^  and  300^  (Wbhler). 
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Dried  at  20% 
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..     18-57 
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5N  
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7     .. 

2  Ag 

6  O  

216    .. 

48     .. 

5705 

2NH»,C«N»HAg=0«    377    ....  10000 

Cyanurate  of  Silver  and  Ammonium.  — The  liquid  filtered  at  a  boil- 
ing heat  from  the  precipitate  of  terargentic  cyanurate  (p.  456),  deposits  on 
cooling  a  powder  which  after  washing  must  be  dried  without  heat.  The 
same  salt  is  obtained  on  mixing  the  hot  solutions  of  cyanurate  of 
ammonia  and  nitrate  of  silver,  and  boiling  the  precipitate  with  the 
liquid.  The  white  powder,  when  examined  by  the  microscoiH),  appears 
to  consist  of  long  delicate  needles.  It  gives  off  ammonia  when  treated 
with  potash;  also  when  merely  licated,  at  a  temperature  below  100^. 
After  being  heated  for  two  hours  to  250'',  it  loses  7  per  cent,  but  never- 
theless remains  white.  At  a  higher  temperature,  it  fumes  strongly, 
assumes  a  violet  colour,  and  finally  leaves  metallic  silver  amounting  to 
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53 "33  per  cent  of  the  salt  prcriouslj  heatetl  to  250\  mni  tlioreforc  49'1fl 
per  cent  of  the  coM-dricd  salt  (Wr>hliT).  Accor<lin'j  to  Wuhler's  »u|i-^J 
position,  tlio  colcWriea  salt  =  aNH^O.CN^IO*  +  3AgO»C*N»HO';  thsj 
Bait  by  hehig  hoated  to  250^  lu!?es  tlicreforc  2NH'  +  H0»  and  Is  Uieltf 
=  NH*0,HO,C«N'HO^  +  OAgO.C^N'HO*.  —  Laurent  (.V.  Ann.  CAtw,} 
I'ht/s,  23,  114),  givea  different  formulm  for  these  compounds  of  ammoDi%J 
silver-oxide  and  cjaiiurid  acid* 

Cyanurate  of  Silver  and  Potamum.  —  Biargentic  cyan  urate  ia  nolj 
decomposed  by  boiling  with  potash,  but  takes  up  a  portion  of  the  pota«h«| 
The  compound  fuses,  with  decompositSou  and  cbultition)  and  leayes  a  mix-i 
turo  of  carbonate  and  cjanate  of  potash,  together  with  nearly  60  p,c,  gilydrl 
(Wohler),  ir  this  compound  conaisted  of  1  At,  bmrgealic  cjanarate  with  1  hu\ 
potash,  it  should  have  yielded  &5  p-c,  Biher ;  it  probably  contained  a  portion  of  und$«^ 
composed  biargentic  cyanuratt  (Wdhler). 

V^anurafe  of  Silver  and  Lead*  —  When  t&rplumbic  cvjin urate  ii| 
boiled  with  a  large  excess  of  nhnite  of  eilrer,  till  it^  uppearaQce  ij  qaitffi 
changed,  a  filtrate  te  obtained  containini,'  a  large  proportion  of  lend;  ftiitl 
on  the  filter  there  remains  a  salt  in  which  2  At,  lend  are  replnced  hf 
2  At.  silver  —  PbO,C*N^HAg=0°  -h  Aq.  After  drying  at  100'',  it  ywld%| 
when  reduced  by  hydrogen,  69*64  p,c.  of  an  alloy  coaaisting  of  45'9ll 
eilver  and  2370  lead  (W&hler). 

Cyanurate  of  Urea?  —  By  dissolving  cyanuric  acid  in  a  boiling  sal  a*  j 
rated  eolution  of  urea,  and  cooling  the  liquid^  delicate  needles  are  obtained  I 
{KodweiaSj  Fogg,  19,  11), 

Cyanuric  acid  is  insoluble  in  alcohol  (SeruUas).     It  dissolves  ia  bod*  I 
ing  alcohol  of  SB"'  Bm,  and  is  deposited  in  small  granulefl  as  Ibe  Ifqoid 
cools  (Chevallier  &  Lassaigne). 


ConJugcUed  Compounds  ofVyannric  Acid  f 

Cyaniirate  of  Methyl,    c^N»H»0«=3G'H*0,C«N»OM 

WuRTZ  (1848).     Compt,  rfvd,  26,  3G9;  also  J.   pi\  Chtm.  45,  310:-] 

More  fully,  h\  Ann,  Chim.  Fhy$.  42,  62, 

Sublimes  when  snlphometliylate  of  potaali  is  distilled  in  tic  oil-JnitU  j 
with  bipotusRio  cyanurate  of  potash  or  with  cyanate  of  pottish,  and  li  j 
purified  ijy  crystallization  from  alcohoL 

Small  colourless  prisms,  which  melt  at  175^  to  178^  and  boil  at  574% 
Vapour-donsity  =  !i'ii%  (Wurtz),  — The  Wliag-point  of  thU  coroputtiid«|>fKmftJ 
thervfort  to  be  UigliLT  than  iliut  of  cytLaurnteof  ethyl  (Gerbardt,  N,J.  PAarm,  15,  IM '.  1 

K  Caletttation*  Wttii*  (fweflw).  Vol        D^tiiy. 

f:ftld,:t„..H...«;.i.:     U    „.:  4^-10  ..     42*12  C-Tapour ...  18     .,..     4*99M| 

iH    .«^.u„.....       I     .„.  I'2e  j„.       5-5«  Hgai.    .  9     ....     ••mil 

a  N 42     j..i  f4.5(!  .,..     «4-74  N-gw  ...._  3     ,:,.     S-f  IJil 

JLO    »** ^    48,.,..  28*08  ..^     2r62  Q-gm  .>.,^..  a^^>..Mg?fi 

lOTlHJiC«N»0«   in    *.  lOO'OO     :..  lOOOO  f    »_  it*ts>ii( 

I   ....   6  nil 

Cyanurato  of  rnethyl  di&tille<l  with  aqueous  potnsh   yicldi  methyl- 
fttnttie  and  carbonate  of  potash  (VVurtz,  Ann;  PActn^.  Tli  .781;  Okimil 
Soe,  Qh.  j.  3,  92): 

3CTP0,C«NW  +  G(KO,UO)  »  C{KO,C0«)  +  iC?tt^lf  f 


CYAfiURIC  EtHEtl. 


4o9 


Cyanurate  of  EthyL    C»^N>H^^0»-3C<H*0,C«N*0M 

WuRTZ  (1848).  Compt.  rmd.  2G,  30K  ;  also  X  pr.  Chern.  45,  31 G; 
Ann.  Phat-m.ll.Smi  Chem.  H^,  <?t*i  /.  3,  90t  Mc*rP  fiilljr:  iV*  Ann, 
CKim.  Fhfi.  42,  57. 

Vinic  or  EiktfUc  C^amirafVt  Cyanuriv  Eiher, 

A  niiicture  of  sulplio vitiate  Atid  btpotaesic  cjanuMte  of  potn^ih  Is  die- 
tilled  ill  the  ail-batit,  and  the  sublltniite  wbicli  collects  in  tbe  neck  of  the 
retort  and  in  the  receiver,  purified  bj  eryfitallization  from  hot  alcohol.  — 
If  cyanate  of  potash  be  used  instead  of  cyanurate,  a  very  irritatinfir  Huid 
miJLture  of  cyanurio  and  cyanic  ether  distils  over  \  and  on  distilHng 
this  mixture  at  a  gentle  lieat,  the  cyanic  ether,  wliicli  boils  at  (J0% 
passes  over,  while  the  cyannric  ether  remains  and  may  be  purified  by 
crystal  li  eat  ion  from  alcohol. 

Shining  prisms,  winch  melt  at  95°  to  a  colourless  liquid  lieaTier  than 
water,  and  boiling  at  253°,  without  a  trace  of  decompoeition.  Vapour- 
density  =7'4. 
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3Cm*0,C«N*0*   213     ....  laO-00     ....  tflO-OO  2    ....  H'7G7(J 

1     ....     7-3835 

Cyaniiric  etlier  contimiooj^ly  boiled  with  at|ueou3  potash  gives  off 
ethylamine  aud  leaves  carbonate  of  potash  (Wurtz^  Ann,  Pharmk  71* 
328): 

3C^H«6,C«N»0»  +  6(K0|H0)  =  e(KO,CO^  +  $C*WN.  % 

From  the  analyses  of  these  two  cyannric  ethers,  Wurtz  regaMs  it  as 
proved  that  cyannric  acid  is  not  biba.^io  but  tribaaic.  It  still,  however, 
remains  to  be  a-Rcertained  by  tbo  etiidy  of  Various  reactions,  whether,  in 
the  formntion  of  thefie  two  compounds,  changes  do  not  take  j>lacej  similar 
to  those  which  occur  in  the  formation  of  allophanic  etbel"  from  alcohol 
and  cyanic  acid,  aud  whether  cyauurio  acid  and  wood-spii-it  or  alcohol  ckiii 
b©  recovered  from  them. 

IT  This  qneation  has  been  taken  up  by  Limpricbt  (Ann.  Fharm, 
74,  '208),  who  maintains  that  Wurtz's  cyanuno  ether  cannot  contain 
either  cyan  uric  acid  or  oxido  of  ethyl,  inaaniach  as  it  is  resolved  by 
pota.^h,  not  into  cyannric  acid  and  alcohol,  in  tbo  manner  of  other 
compound  ethers,  but  into  carbonic  acid  atld  ethylamine.  He  finds  that 
this  decompo.sitioh  is  preceded  by  the  formation  of  another  body  contain- 
in*^  C'^N^H^W.  The  reaction  is  best  ol>served  by  using  baryta  instead  of 
potash.  When  cyannric  ether  is  boiled  with  baryta- water,  it  takes  tip 
4  At.  water,  and  gives  up  3  At  carbonic  acid  to  the  baryta;  and  on 
removing  tbo  baryta  and  evaporating,  there  remains  a  turponline-Iike 
body  having  the  composition  just  mentioned.  This  liquid  heated  to 
170',  partly  distils  without  alteration,  and  is  paVtly  resol  ved  (more  quickly 
at  2W)  into  ethylamine  and  another  leas  volatile  compound,  C^^N''H^*0*i 

The  last-mentionod  compound  is  solid  at  ordinary  temperatures;  exhibits 


460 


PROFYLENE;   NITROGEN-NUCLEUS  C^JPU^ 


ueitlier  acicJ  nor  atkalino  reactioiii;  nielta  at  106^;  suUlirocs  at  about  250*|| 
and  wlicu  boiled  wkh  potash^  is  resolved  into  carhonic  add  and  ethjl-l 
amine: 

Cn^^HiW  +  3H0  ^  SCO*  +  2C^H7N, 

Limpriclit    lias    also    obtained    another    compound,    C^*N^H^*0*  =  I 
2C*H'^0,H0,C*N'0n,  diflering  from  Wnnzs  cyanurk-  ether  bv  C*H*,  or 
by   coutainiug   ]    At,  H  in  place  of  1   At.  C*H^     This   compound  m 
obtained  in  the  preparation  of  WurU*s  ether,  passing  over  in  fact,  appv^ 
rently  in  combination  with  methylamine,  towards  the  end  of  the  operutiou,  J 
Tvhen  the  heat  befoniea  strong  ;  in  this  state  of  combination,  it  is  noil 
cry.sta11jzabk".  and  tlierefore  remains  in  the  mother-lh|iiorof  Wurtz's  ether. 
It  is  decomposed  hy  boiling  with  baryta-water,  with  evolution  of  methyl- 
amine;  and  on  removing  the  baryta  by  means  of  snlphuric    acid,  the! 
compound  C"N'''H*^0'^  crystal lizea  out  in  beantiful  six-sided  prisma  wit' 
tetrahedml   summits.     This  compound  melts  at    173  ,  and   at  a  high< 
tempenilurc  sublimeis  withoMt  di. composition.     It  dissolvea  with  tolembk 
facility  in  hot  water,  alcolml,  and  ether,  and  crystallizes  from  the  ethereal  I 
solution  in  obtuse  rhombohedrons.     The  aqacoas  solntiou  has  an 
reaction.     The  compotrnd   docs   not  incrensc   in  weight   by  immenkiii 
either   in   dry  ainmoniacal   gas   or  in    hydrochloric   acid.      It  dia 
readily  in   anmionia,  potash  and  baryta- water,   crystallizing   out 
unaltered.     The  hot  ammoniacal  golution  mixed  with  nitrate  of 
deposits  needle-i?haped  crystals  of  the  compound  AgO,C^*N*H*°0*;  it  i 
also  precipitated  by  lead,  copper  and  mercurous  salts.     The  lead-oom*! 
pound  heated  with  sulpliovlnate  of  potaah  yields  VVurtz's  cyan  uric  ether* ' 
The  compound  C^*N4I^^(F  fused  with  bydmto  of  potash  gives  off  ethyl- j 
amine.     Like  Wurtz's  ether  it  cannot  be  decomposed  into  cyauuiic  acidJ 
and  alcohol  (Limpricht). 

Gerhard t  (OoTupi,  inensuch,  1850,  309)  remarks  that  Limpricbt*a  j 
compound  C^*N4P^0^  may  be  neutral  carbonate  of  ethylamine  i»i 
water,  that  is  to  say,  eihylamine-itrea  —  C^**N*H^'^Ol  For  the  second 
the  above  cumpounds,  C^^N'H^^O',  Gerhardt  suggests  as  moro  probable] 
the  formula  C^NH'U*  [which  would  make  it  isomeric  with  cyanic  ether];  1 
it  would  then  be  produced  from  the  former  simply  by  abstraction  of] 
ethylamine;  C^^NvH^'^O^  ^  C'kVN  +  C^NH*0»*  The  third  «>ni|j  " 
C^*N^H*^0'\  Gerhard  t  regards  as  an  ct^ylocyanui-ic  aeUl^  inter  me 
between  Wnrtx*s  cyanuric  ether  and  the  true  but  not  yet 
ethylocyanuric  or  cyanurovinic  acid:  thus: 

C«Nm»0«  +  aiV'iy  -  2HO  -  C'«NSH?0«  (Unknown). 

C«N»H*0«  +  2C<H*0-"  -  4HO  -  C»*N41i'0«  (Limpricht). 

C«K'H*0»  +  3C^H«0S  -  GHO  -  C'*N»H'*0«  (Wurt»). 

The  non-reproduction  of  cyanuric  acid  or  alcohol  from  cyanuric  ctlicr  bf ' 
the  action  of  alkalis  is  regarded  by  Gcrliardt  as  atfording  no  arguoieiii  J 
igiUDst  the  to I'hasic  character  of  cj^an uric  acid;  since,  on  similar  groimd^  j 
we  might  refnso  to  con^sidcr  hydrocyanic  ether  as  an  ethyl *compoifll4|| 
seeing  that  it  is  resolved  by  alkalis  into  ammonia  and  propionio  acid* 

Wurtz  likewise  observes  that  tribasic  cyanuric  ether  is  not  tke  i 
solid  product  obtained  by  the  action  of  cyanatc  of  potash  on  the  sil 
rinate^  compounds  being  sometimes  formed  differing  thcrafrom  h 
perties  and  compo^'itim*.     He  did  not  however  obtain  thceo  prodo 
sufficient  ijuautity  to  enable  him  to  decide  on  their  coupo^itioii|  or 
tftudy  the  coudilious  of  their  formation. 


m^K 
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TriT>asic  cjranuric  ether  dissolves  readily  in  alcohol,  especially  'm  strong 
alcohoL  Water  added  to  the  alcoholic  solution  throws  down  cyanurlc 
ether  ia  the  crystalline  form;  ucvertholeas  it  is  soluble  in  water  to  a 
certain  oxteutj  especially  when  boiled  therewith  (Wartx)  IT. 


Compounds  TnetameHc  with  Ct^anuric  ctdd, 
].  CyanyMc  Acid,    C«N»H'0«=a'NWO^OM 
LiEBiG  (1834),     Pog^,  34,  599;  ako  Ann.  Fharm.  10,  32. 

Melloiieis  dissolved  in  boiling^  nitric  acid,  either  dilute  or  concont rated; 
the  solution  left  to  cool  till  it  cryetallizes;  the  crjetuls  freed  from  nitric 
acid  by  cold  water;  and  then  n^cryt^tallized  from  hot  water.  Cyanuric 
acid  h  often  mixed  with  the  product,  but  always  crysUllizo:?  out  fir.st. 

The  acid  crystallizes  in  combination  with  water,  in  long,  tranHparent, 
colourless,  rhombic  prisms,  or  in  broad  laminie  having  a  pearly  lustre. 
Fig.  54.     %i  \u  ^  95^  36'  and  84"^  24';  *  :  i  backwarda  =  83^  24^ 

The  crystals  effloresce  when  exposed  to  the  air. 

The  acid^  like  cyanuric  acid,  volatilizes  in  the  form  of  cyanic  acid, 
when  heated,  —  By  solution  in  oil  of  vitriols  and  precipitation  therefrom 
by  water,  it  is  converted  into  cyanuric  acid,  and  no  longer  exbibits  the 
pearly  histre  above  mentioned,  after  crystallization  from  water. 

It  dissolves  in  Water  somewhat  more  readily  then  cyanuric  acid  ;  and 
the  hot- saturated  aqueous  solation  solidifies  almost  wholly  in  a  laminated 
mass  on  cooling. 

All  the  Ct/anylaies^  e.  g,,  those  of  the  six  fixed  alkalis,  are  completely 
decomposed  by  the  stronjtjer  acids,  so  that  as  the  liquid  cools,  the  cyauylic 
acid  crystallizes  nut  in  the  free  state, 

Cyanylic  acid  neutnilized  witlb  ammonia,  forms  with  nitrate  of  silver 
a  white,  tumefied  precipitate,  which,  after  dryin^j,  is  pulverulent,  amor- 
phous, and  contains  4;'»'3(S  per  cent,  of  silver;  but  the  precipitate  obtained 
wilh  cyanybite  of  potash  has  the  coiupositiou  of  cyanurate  of  silver, 
probably  because  the  potash  converts  the  cyanylic  acid  into  cyanuric 
(Liebig), 


3N 
3H 
6  0 


Dried  acid* 

..,„. 36 

42 

..„       3 

,...,     48 


27-91 

32-56 

2*32 

37'21 


Ltebig. 
2S75 
32-80 
2-49 
35*96 


C<'WH^O« 129     ,_ 

Crifxtattiztd  acid* 

C'N^Ii'W 129 

4  Aq 36 


100-00 10000 

Lkbi^. 

..,     /8-18 79 

,..     21^82    ,.    21 


C«4VH>0«-«-4Aq 


165 


10000    100 


Licbig. 


Silver- *alt  prepared  m'M  Cyanylate  qf  Ammonia, 

C«N».., 78     ....     3305 

2  H ««^ 2     ^..      0  85 

Ag .,.» 108  ..,.  45-76  ., 45-36 

6  0 48  ..,.  2031 


C^N^H'AgO* 23G  ...  100*00 


m 


PROPVLENE;    NITROGBN-NUCLEUS  C<K'Bf\ 


2.  Cyamelide,    ON'HW^Cr'N^HW,©'! 

LiEBio.     Ma^,  Pkai-m,  29,  228.  —  Fogg,  15,  561. 

LlEBIG  ifc  WoHLEJl,       Pog^,  ?P|  384. 

Inaotuble  Ctftmuric  acid^  Hifpaeyanie  add,  —t  Discovered  by  Liebig  in  1830. 

Formed  spontaneously  from  cyanic  acid  (p.  63).  —  CyanieUde  is 
produced)  not  only  wlion  |mro  anliydrous  or  coacentrated  cyauio  aeid  it 
leit  to  itftelfj  but  ljkc'wii?o  in  a  mixture  of  cyanates  with  concentrated 
lipids,  e.  g.  when  cyaiiate  of  potash  h  triturated  witli  fuming  nitric  or 
eulptiuric  acid^  with  crystallisfd  oxalic  or  tartaric  aoidj  or  with  istmceiio 
tratod  acetic  or  hydrochloric  acid*  Thus,  tHjnal  parts  of  eyanata  of  poto^li 
and  cryfctallized  oxalic  acid  triturated  toijetUer,  form  a  mixture  which, 
when  gently  heated,  gives  olf  the  iidour  of  cyauio  acid,  becomes  pa^ly^ 
and  thiu  iiiimcdiatbly  solidiHes  to  a  mixture  of  cyamclide  and  oxal 
potash,  which  latter  rnny  ho  dissolved  out  from  the  cyamolide  by 
wat«r. 

White,  eolid,  aniorphousj  inodorous. 

CyauielidOj  when  somewhat  6tron^ly  heated,  ta  reconi^eHed  int* 
cyanic  aoid  and  volatillsee.  —  Heated  with  oil  of  vitriol,  it  otfl^nreeooi  and 
k  completely  decomposed  into  carbonic  acid  and  sulphate  of  ammonia  : 

C*Nm»0«  +  6iI0  -  6CO«  +  3NH\ 

It  ia  not  decomposed  by  boiling  with  hydrochloric,  nitric,  or  iiliw>4i]rdf^ 
chloric  acid.  —  It  dissolves  in  potash  with  tolerable  facility,  and  without 
evolution  of  ammonia;  and  the  solution  wheu  evaporated  (whereupua 
carbomito  of  ammonia  is  evolved,  a  proof  that  cyanate  of  potash  baa  lika- 
wise  been  formed)  yields  cyanurate  of  potash.  Cyauurio  acid  may 
therefore  be  converted  by  heat  into  cyauic  acid;  and  this  acid  ehangfv 
apontaneoucjly  into  cyamelide,  which  with  potash  reproducer  cyan  uric  acid* 
Cyamclide  dissolves  in  jUnmonia. —  It  does  not  dissolve  io  WakP 
either  ccdd  or  hot;  but  when  boiled  with  water  for  some  time»  it  i«  too^ 
Tcrted  into  a  hydrate,  which  dissolves  in  small 'quantity,  and  so)i»niifll 
again  in  while  flakes  on  coolings.  These  flakes  give  up  their  water  when 
exposed  to  a  high  tempemturd  (Liebig;  Liebig  fie  Wuhler). 


I*  Nitrog^n-nucUut,    C*N*BT*f 
Solid  Bromide  of  Cyanogen  P 

I  pt  of  anhydrous  hydrocyanic  acid  forms  with  3  pis,  of  bromi06»  a| 
solid  compound  having  the  odour  of  mice,  probably  therefore  coirofipoiid* 
ing  to  solid  chloride  of  cyanogen  (Serulla^,  Ami,  Chlm,  I*hjf$,  08,  374; 
also  Pogg,  14,  44 G). 
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c  Niirogen-nucleus.    C'N'Cl*!!. 

CWorliy4ri4e  of  Cyfmogen,   q»N'CPH. 
WuBT^  (1847),    pmpt.  r€n4r  24,  43T. 

Chlorhydrocyan,  Chlorohydrure  ffe  ^^uagin^  \Pru$^ei,'\ 

Coucentrated  hydrocyanic  ^id  through  which  chlorine  is  passed, 
becomes  heated  after  a  while,  acquires  the  odour  of  volatile  chloride  of 

Sanogen,  ^4  ^lYCs  off  th^  vapour  of  chlorohydrlde  of  cyanogen.  If 
er^fo^e  the  hydrocyanic  acid  l>e  contained  in  ^  tuhul^W  ro^rt^  tbrqvigh 
the  tH^ul^ro  pf  wl^ich  chlorine  g^  js  pa8^e4,  a,i^4  the  neck  of  the  retort 
be  eo^i^ept^d  with  ^  chloride  of  calcium  tube,  and  tl^en  with  a  Hneor 
8hap^4  t^^o  leading  downwards  into  a  lung-necked  ^ask  surrpunded 
witE  ice,  the  chlorhydride  of  cyanogen  condenses  in  the  flask,  and 
mi^y  be  ffe0d  from  s^iniixed  hydrochloric  an4  hydrocyanic  acid,  by 
agitating  it  wHk  two  or  three  times  it^  l)ulk  of  cold  wQ.ter;  it  is  then 
decfknted  frqm  the  water,  and  roptifie4  in  suph  9,  manner  that  the  vapqm 
mi|.y  i)^  compelled  to  pass  through  q*  tube  contain jpg  cblo^ide  of  palcinm- 

Transparent,  colourless  liquid,  lighter  than  water;  boils  at  ?0°,  Tl^Q 
vapour  has  a  powerful  odour,  irritates  the  bronchial  tubes  strongly,  an4 
excites  a  copious  flow  of  tears. 

The  vapour  burns  with  a  violet  flame.  —  Dry  chlorine  gas  converts 
the  compound  completely  into  solid  chloride  of  cyanogen: 
C«^^3HCl5  ±  2Cl  =  C^r^^cp  ^  p(3i. 

When  therefore  a  few  grammes  of  the  liquid  are  introduced  into  a  bottle 
filled  with  chlorine  gas,  the  sides  of  the  bottle  become  covered  with 
radiating  needles,  and  the  visci4  liquid  ^t  the  bottom  is  ultin^ately  con- 
verted into  large  crystals  of  solid  chloride  of  cyanogen.  —  Chlorhydridp 
of  cyanogen  is  decomposed  by  mercuric  oxide,  with  violent  evolution  of 
heat,  into  liquid  chloride  of  cyanogen  (p.  465),  cya>ni4e  of  mercury,  and 
water: 

C*N3HC1»  +  HgO  =  C^JS«C12  +  C^NHg  +  HO, 

l\  may  ther^forp  be  regarded  as  a  compQund  of  liqui4  phlq^ide  of  qy^Os 
gen  with  hydrocyanic  acid  =  C»NH,g^IJ*Cl*  =  2CyCl,IiCy  (Cbwp.  YUl, 
144,  wbere  the  aqaljsU  is  given.) 

The  liqui4  dissolves  perceptibly  iu  w^ter,  forming  fk  eolutjoft  w^icb 
giy^  a  w}iit6  precipitate  with  qitra^o  of  silver  (W^rt?)* 

Solid  Chloride  of  C^pauogeii. 

Se^ulla^.  Ann.  Chim.  Fh^fs.  35,  291  au4  837;  a^fitr,  Pogjf.  11,  87.  -^ 
Ann,  Chim.  fh^9.  38,  370;  ajso  Fogg,  14,  443;  alsq  ^.  Tv-  18, 
2,  131. 

I4IBBIQ  &  Wqhleb.    Fogg.  20,  369;  also  Mag*  Fkarm.  33,  137, 

LipBiQj    f^offgi  34,  604. 
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Fixed  chhride  of  C^/anogen,  f.tes  Chtorcyan,  ffttH   ChUrCffSn,    Chlorurt 
Cjftmi^ghie  sttJuie,  Perchhntre  de  Cyannffine,  [Prussik,]  —  Discorered  fay  SeriilU*  I 
lft27,  ami  regarded  aa  bichloride  of  cyanogen  ^  till  its  troe  compoEition  tr&»  pointed  i 
by  Uebig, 

Formation.  —  1*  Ga&eo us  chloride  of  cyanogen  changes  spontaiiW)U3l| 
into  tlie  solid  compound  (Liobig).  —  Solid  chloride  of  cyanogen  is  formo 
by  the  fiction  of  excess  of  chlorine  in  sunshine  on  anhydrous  hydroeyitni^ 
aci^l,  or  on  slightly  moistened  cyanide  of  mercury,  whicli  bowever  yield 
other  products  at  the  same  time  {Sernllas): 

SC-NH  +  6C1  ^  C«N>Cl*  +  3HCL 

If  the  quantity  of  hydrocyanic  acid  be  twice  or  thrice  us  great  aa 
chlorine  is  able  to  decompose,  a  vJacid  yellow  liaoid  igprodoced;  an" 
still  more  hydrocyanic  acid,  a  hyacinth-colfiured,  nearly  solid 
when  exposed  to  the  open  nir,  eives  off  hydrocyanic  acid  with  a  kin 
ebullition    till    nothing   is    left  hut   white   solid   chloride    of  cyano 
By  the  aflmiasion  of  a  larger  quantity  of  chlorine  gas  also,  the  riscid 
liquid  IB  completely  conycrted  into  solid  chloride  of  cyanogen  (SentWl 
las).  —  3*  When   heated  aulpbocjanido  of  potassium  is  decompoeed  " 
dry  chlorine  gas,   solid  chloride  of  cyanogen,  amounting  to  4  or  5  i 
cent,  passes  over  together  with   chloride  of  sulphur,  aud   fiubUuiee  M 
needles  (Liebig)* 

JPreparation.  1.  A  bottle  of  1  litre  capacity  is  filled  with  dry  chlorrn^l 
gas;  i}'B2  grm.  of  hydrocyanic  acid  jj  re  pa  red  by  Gay-Lussac*s  iiJctLo*l,J 
introduced  into  it;  and  tlie  closed  hottlo  exposed  to  the  sun  for  1  to  3 1 
daya,  whereupon  the  hydrocyanie  acid  evaporates,  the  chlorine  gas  iri 
decolorized,  and  a  transparent  culourlesa  liquid  formed,  which  run*  dowa i 
the  sidej^  of  the  vessel,  and  soon  solidifies  in  white  crystals  of  solid j 
chloride  of  cyanogen.  The  liydrochloric  acid  gas,  together  with  an/j 
volatile  chloride  of  cyanogen  that  may  be  present,  is  then  blown  oot  Oil 
the  bottle  with  a  pair  of  bellowsj  a  small  quantity  of  water  and  a  few  { 
piicces  of  glass  introduced,  in  order  to  detach  the  crystallized  solid  ch1orid#| 
of  cyanogen  from  the  sides  of  the  vessel  by  agitation;  the  whole  poa 
into  a  basin;  the  pieces  of  glass  taken  out;  the  solid  chloride  of  cymio 
comminuted  with  a  glasa  rod;  rcpetitedly  washed  on  a  filter  with  a  £i 
quantity  of  cold  water,  till  the  liquid  which  runs  away  no  longer  fonmtl 
cloud  with  nitrate  of  silver  (this  wash-water,  which  contains  hydrochlode J 
acid,  cyannric  acid,  and  a  small  quantity  of  chlororyanic  oil,  may 
need  for  the  preparation  of  cyauuric  acid,  p.  450);  the  soUil  cMoridof 
cyanogen  pressed  between  liibulons  paper,  till  it  is  converted  into  m  it; 
white  powder;  and  this  powder  puritied  by  one  or  two  distillations  Ipofl 
a  small  retort,  whence  it  passes,  in  the  form  of  a  tmni.|>ai*eut  eolonriMil 
liquid,  into  a  receiver  cooled  with  wet  linen,  and  there  solidifies. 

2.  When  dry  cyanogen  gas  is  parsed  over  heated  sulphocymilidi C 
potassium,  solid  chloride  of  cyanogen  partly  sublimes  in  needles,  pAltl| 
distils  over  dissolved  in  chloride  of  sulphur.  —  The  needles  arc  |>UT^' 
from  adhering  chloride  of  sulphnr  by  a  second  sublimation  in  a  ' 
th rough  which  a  continuous  stream  of  chlorine  gas  is  pmimtd 
chloride  of  sulphur  which  passes  over,  leaves  when  evuporaled,  i 
tional  quantity  of  crystals  of  solid  chloride  of  cyanoi^en,  together  irtllil 
j'cilow   liquid  having   a   high   boiling   poiut     From  tht«  rondiii^ 
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chloride  of  cyanogen  is  sepacated  by  sublimation  in  a  stream  of  chlorine 
gas,  the  yellow  liquid  then  remaining  behind  (Liebig). 

Properties.  Shining  white  needles  (and  lammsdi  Liehig)^  ofsp.  gr. 
about  1-320,  paelting  at  140°  to  a  transparent,  colourless  liquid,  and 
boiling  at  190°  (Serullas).  Vapour-density  6-35  (Bineau,  Ann,  Chim. 
JPhys,  68,  424).  —  Gives  out,  especially  when  heated,  a  pungent  odour 
like  that  of  chlorine,  but  at  the  same  time  strikingly  resembling  that  of 
mice,  and  excites  tears.  Its  taste  is  weak,  in  consequence  of  its  small 
solubility,  but  is  nevertheless  similar  to  the  odour.  One  grain  dissolved 
in  alcohol,  and  introduced  into  the  alimentary  canal  of  a  rabbit,  kills  it 
instantly  (SeruUas). 

IdcWg.     Senillas*  VoL     Dentity. 

6C 36-0....    19-54  C-vapour....  6  ....    2*4960 

3N    420....    22-80  H-gas  3  ..„     2-9118 

3  a   , 106-2  ....    57-66  ....  66-91  ....  74-35  Cl-gas  3  ....     7*3629 

(TO^CP....  184-2  ....  100-00  2  ....  12-7707 

1  ....     6-3853 

Decompositions,  1.  Solid  chloride  of  cyanogen  dissolves  in  water 
without  decomposition  at  first,  but  is  afterwards  resolved  with  it,  slowly 
at  ordinary  temperatures,  more  quickly  at  a  boiling  heat,  and  instantly 
in  presence  of  a  fixed  alkali,  into  hydrochloric  and  cjranurio  acids 
(Serullas): 

C«N»CP  +  6H0  =  C«NSHSO«  +  3HC1. 

1 00  pts.  of  solid  chloride  of  cyanogen,  heated  for  some  time  with  water 
to  50®  or  60^,  gradually  disappear,  being  dissolved  in  the  form  of  hydro- 
chloric and  cyan  uric  acids;  the  solution  evaporated  to  perfect  dryness, 
leaves  70-69  pts.  of  dry  cyanuric  acid  (Liebig).  Calculation  gives  70-03 
pts.  —  Similarly,  chloride  of  cyanogen  boiled  with  ammonia,  water, 
and  alcohol,  yields  sal-ammoniac  and  cyanuric  acid;  but  in  the  absence 
of  alcohol,  chlorocyanamide  is  produced.  The  same  compound  is  formed, 
with  slight  evolution  of  heat,  when  dry  ammoniacal  gas  is  passed  over 
pulverized  chloride  of  cyanogen  (Liebig).  —  2.  Solid  chloride  of  cyanogen 
mixed  with  potassium  is  decomposed,  with  evolution  of  light  and  heat, 
yielding  chloride  and  cyanide  of  potassium  (Serullas). 

C«NK:13  +  6K  =  3C'NK  +  3Ka. 

Combinations,  —  Solid  chloride  of  cyanogen  is  but  very  slightly 
soluble  in  Water.  The  highly  poisonous  action  of  this  solution  shows 
that,  when  first  formed,  it  contains  undecomposed  chloride  of  cyanogen 
(Serullas). 

It  dissolyes  very  readily  in  Alcohol  and  Ether,  whence  it  is  precipi- 
tated by  water.  Chloride  of  cyanogen  dissolved  in  absolute  alcohol 
iremains  unaltered;  but  in  hydrated  alcohol,  it  is  converted  in  a  short 
time,  with  violent  evolution  of  heat,  into  vapours  of  hydrochloric  acid, 
and  cubes  Of  cyanuric  acid  which  settle  at  the  bottom  of  the  liquid 
(Liebig). 
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Cofnpounds  related  to  Solid  Chloride  of  Cyanogen. 
1.  liquid  Chloride  of  Cyanogen.    C*N'C1»? 

WuRTz  (1847)*    Compt.  tTiid.  24,   438.-^Furtlicr:  Ann    Pharm.  *%\ 

280. 

Produced  on  briogiirg  chloThydride  of  cyanogen  (h  yd  racy  an  ate  of  J 
dilorlde  of  cyanogen)  with  mercuric  oxide  (p.  463;  also  VIH,  142)*  ToT 
prevent  the  great  rise  of  teuipeinture  which  this  action  tends  to  prf)-.l 
duce,  the  Tuercnric  oxide  is  mixed  with  recently  fased  and  pnlverunv!] 
chloride  of  calL-iom ;  the  mixture  well  cooled;  llio  clilorhydndc  of  cyanoijtii  j 
then  added;  and  the  product  distilled  some  hours  afterwards  into  a  well*] 
cooled  receiver. 

The  ctdourless  distillate  is  heavier  than  -^'ater;  crygtallizes  at  —  7*1 
in  long,  transparent  lamina?;  hoils  at  +  IC^  [According  to  WurtiVJ 
later  in  vest  igut  ions,  the  liquid  crystallizes  hetv\^een — 5"^  and  —  6",  iitiJ| 
hoils  at  +  la'.l®].     Its  vapour  excites  violent  coughing  and  coptoos  Ho*  | 

of  tears,       [For  the  analysis,  wrc  V 1 11 ,  1 43] . 

The  vapour  is  not  inflannnable,  ^ — ^Tfio  liquid  mixed  with  a  snmll] 
cjuanttty  of  potasli,  and  then  with  a  larger  cpiantity  of  nitric  m\\\ 
gives  off  Ciirhonic  aci<l  gas,  und  leaves  chlorido  of  potassium, 
preci pi ta,te^  nitrate  of  silver,  whereas  tbc  aqueous  solution  of  the  1 
composed  coui pound  remaim*  clear  when  njixe<l  therewith.  ProhiJB 
chloride  of  potasi^ium  and  cyanale  of  potash  are  first  formed;  and  tlie  1 
latter,  on  addition  of  nitric  acid^  yieldd  curhonie  acid  and  ammonia: 

OK=CP  +  4K0  -  2KC1  +  SrNKO^ 
The  compound  ia  perceptibly  eoIuUlo  in  water  (Wurtj). 


2.  Chlorocyanic  Oil. 

Gat-Lussac.     Antt.  Chim,  95,  200;  also  Gilh.  53,   169;  also  jSdbr.  uA 

Seuullas,    Ann.  C/dm.  PhyB,  35,  300.  —  38,  3JH;  also  Poq^.  14,  111 
Bquis.      Com}^t.  r(vd,  21,  220;  also  J.  pr.  Chan.  37»  278.— i^*  Aft%\ 
Cliim.  Phys,  20,  446;  also  J.  pr.  Ch^Jti,  42,  45* 

Chhrotyan-^l ;  called  Acide  cktoroeyaniqutf  bj  Gny^-Lttsiar;   feUote  lifmii 
felhw  oil  by  SerulUf  aod  Bouiii.  —  GaT-Lus$ac,  in  lSt5,  lint  obtained  Uiis  ml  ill  I 
separate  Mtite*  but  did  not  flrcumtelj  diAtitiguivti  it  from  volatile  dilonde  of  cyinoi 
Srnillaa  pointed  out  tbc  diversity  of  the  two  compouDdi^  lad  endeavowMli  M 
afterwards  Bouif ^  to  oscertaio  its  composition. 

Formation.  —  By  the  action  of  chlorine  on  many  eyanogen-^iotiipoioiiJ 
€.ff.  of  cyanogen  gas  and  chlorine  in  s^unshine  (Gay^Lusaiic);  in  pr0«ieD( 
of  moisture  (Serulla^);  of  anhydrous  hydrocyanic  acifl  and  moist  eblofil 
gas  in  ^;unshiuo  (Gay-Lumic,  Serullas);  also'when  chh.'  Ig 

through  strong  aqueous  hydrocyanic  acid,  oily  drops  hen  _  ii^'\ 

bided  of  the  vessel  (Gay-Lussac)*  — -  Also  by  the  action  of  oW«rto«  i 
dry  cyanide  of  mercury  in  eunishiuc  (Gay-Lussac),     Tbo  aciioB 
plcie  in  ten  days;  the  o\\  U  1\iq  ^ift\y  ^ciduct,  no  ob]arid«  of  ey 
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being  formed  (Serullas),  By  the  action  of  chlorine  ;^s  iu  sunsliiiie  on 
cvansde  of  niercurj  pulverized  and  suspended  in  water,  or  in  tlie  state  of 
aqueous  soltiiion.  In  tliesc  decompnsi lions  of  cyanide  of  mercury,  tlio 
first  prodiicla  formed  appear  to  he  chloride  of  mercury  and  volatile 
chloride  of  cyauoL'en;  but  the  latter  h  afterwards  decomposed  by  tho 
excess  of  chlorine  and  converted  luto  the  oil  (SeruUay).  —  Carbonic  acid 
and  volatile  chloride  of  cyanogen  are  given  off,  and  tho  water  is  found  tt* 
contain  in  aolutiou,  h\'drochloric  acid,  sal-amrnoniaCj  and  protochloriilo  of 
mercury  (Bonis*),  —  The  Fame  yellow  oil  appears  also  to  be  formed  whcro 
8olid  chloride  of  cyaiioijen  is  heated  in  a  stream  of  chlorine  {comp.  Liebtg, 
Ann.  Fharm,  10,  42). 

Preparation*  A  concentrated  aqueous  solution  of  5  grms.  cj'anidc  of 
ijiereury  U  poured  into  a  bottle  of  one  litre  capacity,  filled  with  ehlorino 
gas  and  expo.^ied  to  the  snn:  in  an  hour  or  two,  dropaof  oil  arcBeeu  running 
down  the  sides,  and  in  four  hourB,  if  the  sunshine  be  strong,  the  aclicm  is 
complete.  In  diHused  daylight,  the  decomposition  goes  on  more  slowly 
and  yields  leas  oil.  The  oil  is  mechanically  separated  from  the  water 
above  it  - — a  largo  quantity  of  volatile  chloride  of  cjano^ren  then  escaping 
—  and  Ji-awn  up  into  tubes  under  water  (Serullas).  —  Bonis  proceeds  in 
the  same  manner,  except  that  he  prepares  a  solution  of  cyauide  of 
mercury  saturated  at  a  boiling  heat,  and  pours  it  while  still  liot  into 
liottles  tilled  with  chlorine.  The  crystals  of  cyanide  of  mercury  which 
form  at  first,  soon  dissolve,  and  are  rcplacetl  by  elongated  crystals,  tho 
formation  of  which  appears  however  to  be  merely  accidental;  afterwards 
the  oily  drops  appear.  The  chlorine  mnit  be  repeatedly  renewed,  till  it 
no  louder  loses  Its  colour.  In  the  bright  sunshine  of  sunnner,  tho  satn- 
ration  of  the  liquid  with  chlorine  is  completed  in  two  h<>ur>:j  in  winter  it 
takes  two  or  three  weeks.  Four  parts  of  cyanide  of  mercury  yield  1  pt. 
of  the  oil  (Bouis), 

Properties,  Yellow  oil,  heavier  than  water.  Has  a  very  pungent 
odour^  like  that  of  chloride  of  cyauo^'cn,  but  with  a  peculiar  aromatic 
character,  causing  a  copious  flow  of  tears  and  coughing.  It  in  not 
nearly  so  poisonous  as  chloride  of  cyano;jen,  a  tolerably  strong  dose 
killing  rabbit3  only  after  scvoi-al  hours.  When  recently  prepared,  it  does 
not  redden  litmus  or  precipitito  nitrate  of  siK'cr  (Serullas).  Its  boiling 
point  is  at  least  as  high  as  that  of  oil  of  vitriol  (Licbig).  It  makes 
|fire««c-spots  on  paper,  which  are  dissipated  by  heat,  lias  a  very  caastio 
ti&ste  (Bouis) 

Dried  ovtr  eMoride  qfcaldum  ofitr  thorough  watking,  Bouii. 

]2C ^ 72-0    ....     11-54     10*67 

4  N ^ ftfi'O    ,».       8'98     8*38 

14  CI 495'fi     ....     79  48     _....  78*03 


C»*N*Cl"<  ..„  .  . 
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May  bo  regarded  as  C^N*CF,C*Cr.  Its  formation  is  explained  in  tlic 
following  manner;  8C*N  with  HiCl  form  2C*N*Cl*;  one  atom  of  this 
ON*Cl*  remains  uudecomposeil;  tho  other  is  decomposed  by  the  water, 
yielding  6C8<^uichloride  of  carbon  (which  unites,  in  the  nascent  state^  with 
the  undecomposcd  portion  of  C^N'Cl",  forming  chlorocyanic  oil)  and  sal- 
ammoniac,  carbonic  acid,  and  nitrogen,  according  to  the  following  equa- 
tion (Bonis): 


c^  cr  -I-  8H0  «  c'cr 
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[Accordini^  to  Gay-Lusssc  anil  Semllaf.  Iiowever,  the  daionepai^  oil  il  ^ 
formed  by  the  action  of  dry  rblorine  on  dry  cyanide  of  meimry],  —  Seraima  ] 
chlorocyftDi'c  oil  aa  a  mix  tare  of  clilan<le  of  cyaDogen,  wKicU  might ! 
UD  interniediiiie  liquid  modification  [probably  the  cotnpooad  described  on  p.  i67^f 
with  protochloride  of  carbon   and  chloride  of  nitrogen.     The  conrlu^sio 
tfiat  the  presence  of  chloride  of  nitrogen  in  the  oil  ehoold  impart  det< 
natinjo:  properties  to  it,  appears  to  be  unfounde*!:  for  chlorocyanie  oil,  ( 
which  chloride  of  nitrogen  has   actually  been  added,  gives  off  gas  in  i 
tact  with  phosphorus  more  rapidly  than  the  pure  oil,  but  does  noK 
(SenilJas). 

According  to  Bonis,  on  the  coBtrarj,  cbloFOcyaoic  oil  explodes  by  th 
jnere  actton  of  heat  {vid.  inf.). 

Decompositions.  —  Chlorocjanic  oil,  when  kept,  either  hi  tko  i 
m  the  dry  state,  becomes  paler  in  colour,  and  de|>o6it^  erystalli  of  i 
chloride  of  carbon  (Bonis),     When  very  cautionsly  distilled  (on  i 
of  its  groat  ten*lency  to   explode)   in  a  water-bath,  the   tempeimtav  < 
which  is  gradual ly  raised,  it  boils  at  a  moderate  heat,  giving  oflT  carb 
acid  and  nitrogen  gases,  and  yields  a  colourless   distillate,    from  wkW 
Besqnrchloride  of  carbon  crystallines  on  cooling.     If  the  distillation  b^] 
repeated  a  few  times  (whereby  no  more  gas  is  evolved),  collectings  f 
the  more  volatile  portion  of  each  distillate,  and  separating  the  t  ^ 
chloride  of  carbon  which  crystallizes  out  on  cooling,  a  ptculiar  dit 
la  obtained  (Bonis). 

This  pectiliar  transparfftt  and  colourless  distillate   i«  be&Tier  llifli 
water;  begins  to  boil  at  85°,  the  boiling  point  continually  nsing;  bat  ail 
very  irritating  odour,  and  caustic  taste;  and  reddens  litmua  tlron^ly. 
After  drying  over  chloride  of  calcium,  it  contains  12*09  p.c.   C,  5  00  ?f 
and  81*26  CI   (loss  lf?5),   and  is  therefore  C«N*Cl»*  =  C»N*C I* +  3C*CI«.  I 
It  burns  with   a  red  flame,  green   at  the  edges.     With  sal-amnifkniae  il  1 
yields  ee^quichloride  of  carbon  and  other  products.     It  is   insolablo  in 
water,  but  ditisolvcs  readily  in  alcohol,   and  still  more  in  ether  (Booia), 
—  The   formation  of  this  transparent,  colourless  distillate   from  chloro* 
cyanic  oil,  may  be  explained  aa  follows:     The  compound  C*X*Cl*,  whicli 
may  be  supposed  to  exist,   together  with   C*C1*,  in  chlorocyanic  oil,  il 
resolved  into  nitrogen,  scsquichloride  of  avrbon,  and  C*N*CI*,  accordjug  to  ' 
the  following  equation: 

2C'*N«C1^  ^  4N  -i-  2C<Cl*  +  C^N^i^ 

This  C'N*C1*  then  nnitcs  with  3C*Cl«,  and  forms  tho  coloi2rl«« « 
or,  which  comes  to  the  same  thing: 

2C^^^C1"  =  4N  4-  C<C1»  +  C»N*CF  (Bouit). 

When  chlorocyanic  oil  is  suddenly  heated,  it  detonates  viol« 
e,  47.  when  a  few  itops  of  the  oil  contained  In  a  glass  tabe  am  pin 
into  water  at  85°;  or  when  the  neck  of  a  glass  bolb  containing  tlie 
sealed  (Bonis),     If,  however,  the  ch1ort>cyanic  oil  has  been 
bronght  to  the  boiling  point  by  very  gradual  heating  in  Ibe 
and  tho  boiling  then  kept  np  for  a  few  minutes,  all  danger  of  < 
1  #vcr,  and   the   distillation  may  then  he   continued  over   tb«  opt*  tti 
(Bouis).—  [This  circtimt^tauce  .^eems  to  indicate  tho  premnon  of  dilodiit 
^^f  nitrogen,  that  compound  volatilising  at  tho  beginning  of  lli*  S^U 
lutioul* 

mIjcii  GbloTOcyamo  oil  la  S\al'i^^  ^^^  ^  w\\x.tiifo  of  cUoriik  of 
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calcium  and  carbonate  of  lime,  a  very  pungent,  acid,  colourless  liquid 
first  passes  over,  with  considerable  evolution  of  g'd&;  then  a  crystaliiue 
aoblimale  is  obtained,  and  charcoal  remains  beliiud.  If  (be  colourless 
distillate  tbus  obtained  be  several  times  redistilled  over  freab  nuantitiea 
af  cblorido  of  calcium  aud  carbonate  of  lime,  no  more  gas  h  obtained,  but 
white  crystals  of  eefc^ipi chloride  of  carbon  af^^in  separate  out;  and  the 
distillate,  —  althou^di  the  carbonate  of  lime  each  time  retaina  a  j)orlion  of 
chlorine, — becomes  con tinaally  more  acid  and  more  |iun^Dt  in  odour^  and 
liehaves  like  a  mixtare  of  protocliloride  of  carbon  and  hydrochloric  acid 
(tSerullas). 

ChJorocyanio  oil  kept  under  water*  gradually  loses  its  colour,  and 
continues,  even  for  a  year,  to  give  off  bubbles  of  a  mixture  of  3  vol. 
nitro^eu,  and  1  vol.  carbonic  acid,  and  deposits  wbita  flakes  or  crystals 
of  tiesquicblonde  of  carWu,  while  hydrocliloric  acid  dissolves  in  tbo  water. 
At  10Q°,  this  decompasitiou  takes  place  much  more  (|uickly;  but  tbo 
products,  and  the  proportiou  of  the  carbouic  acid  and  nitrogen,  remain 
the  same  (Seruilas).     [Tlic  explaQAtioa  which  Serulliis  gives  of  tbiA  reaction^  ifi  not 

CbloFocyanic  oil  immersed  in  water  continually  gives  off  nitrogen 
and  carbonic  acid  gas.  The  oil,  after  l>eing  ivell  washed  with  water,  does 
not  redden  litmus  at  first;  but  in  a  few  seconds  becomes  strongly  acid,  from 
tbe  continuous  formation  of  bydrocbloric  acid.  When  immersed  in  water 
in  a  bottle  filled  with  chlorine,  and  exposed  to  the  sun,  it  gives  off 
nitrogen  and  carbonic  acid,  and  deposits  crystals  of  sesquicliloride  of 
carbon  (Buuis). 

Cblorocyanic  oil,  when  set  on  fire,  burns  without  explosion,  with  a 
red,  slightly  smoky  flame,  and  leaves  no  residue.  It  may  be  analyse ed 
with  oxide  of  copper,  witliout  risk  of  explosion  (Bouis). 

Chlorine  doe^  not  decompose  it  (Bouis). 

Cold  cuucentrated  nitric  acid  does  not  act  npon  cblorocyauic  oil  at 
first;  but  when  gently  beated,  it  boils  and  gives  otT  streams  of  gas  wbiob 
break  the  vessel  If  the  cold  acid  be  allowed  to  act  quietly  for  the  lirsfc 
two  hours,  nnd  the  mixture  afterwards  rory  slowly  beated  in  a  retort, 
it  gives  off  carbonic  acid  gas,  niirogen,  yellowisb  nitrous  vapours 
having  a  powerful  odonr^  and  yields  a  «listiMate  conaisting  of  two 
layers,  the  upper  of  which  is  nitric  acid,  the  lower  an  oily  liquid. 
If  the  latter  be  repeatedly  distilled, — an  operation  which  may  be  per- 
formed  over  tbo  open  fire,^ — collecting  each  thne  only  tbo  first  portions, 
and  separating  them  from  tbe  sesquicbloride  of  carbon,  which  passes  over 
with  them  or  crystallizes  from  the  distillate;  and  the  liquid  wa-sbed  with 
water  as  soon  as  the  crystals  cease  to  apj»e^ar  on  further  distillation,  then 
dried  [over  chloride  of  calcium],  and  again  partially  distilled,  tbe  liquid 
C"N*CP*0*  is  obtained. 

This  liquid,  C^^N*C1**0*,  is  transparent,  colourless,  heavier  tban  water; 
very  volatilcj  has  a  more  pungent  and  irritating  odour  than  chlorocyanic 
oil;  makes  oi!y  spots*  on  paper,  which  disappear  when  heated;  has  an 
extremely  sonr  and  caustic  taste;  and  produces  fumes  in  the  air.  It  con- 
tains 10' 18  p.c.  C,  8-53  N,  75-80  CJ  and  5*4 £>  0.  It  burns  with  a  reddish 
HaniOf  and  is  insoluble  in  water,  but  dissolves  in  alcoliol  and  eilier 
(Bouis). 

When  dry  ammoniaeal  gas  is  slowly  passed  over  chlorcyanio  oil,  the 
oil  becomes  turbid  and  hot^  and  solidifios  in  a  white  mass,  wdiieh  after- 
wards turns  red  and  becomes  still  hotter;  tlio  sides  of  the  vessel  also 
become  covered  with  a  red  substance  contalpiu^  white  crystals*     The 
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finass  rrissolres  vcrv^parin^ly  in  water,  nnd  partially  in  aTeolioI  ami  ctn 
llcaving  a  red  puwder;  llu'  solution    reddens  litmus  fjli^'htly.   forms  a  pre-  i 
DJpitate  with  nitrate  of  silver;  and  when  os-aparated,  deposits  crystals  of 
fgiiuicbloride  of  carl)on.  —  Arjucoiis  ainmonia  in    contact   with  chloro- 
Icjanie  oil,  gives  off  a  ^tih  having  a  strong,  penetrating  odour,  and  deposits  ' 
[fit  first  a  white  mats  of  sal-anmioniac;  then,   after   lon^ier  staudin^r*  * 
I  yellow  crystalline  mass,  winch   afterwards  changes  to  brick -red.     This 
mass   IS   likewise   insottihle   in   water,   and   diasolveia   but   partially  m 
alcohol  and  ether.     The  alcoholic  solution  diluted  with  water} deposits 
crystals   of  sesqulchloride  of  carhon.     The  brick-red   body  Insoluble  in  ] 
(alcohol  dissolves  in  nitric  acid,  and  likewise,  with  evolution  of  aminonia^ 
in  potnsh*     Heated  with  potassium,  it  unites  with  that  body,  with  evola- 
tion  of  light  and  heat,  and  fomis  a  uielting  mass  which,  on    continue*!  I 
exposure  to  heat,  assumes  a  greenish  colour.     After  cooling,  it   diBsolvea  j 
in  water,  leaving  only  a  small  quantity  of  a  white  gelatiooufl  sobeti 
fioluble  in  acids  (Bonis). 

Chlorocyanic  oil  and  potassium  may  be  kneaded  together  at  ortiinaij  j 

temperatures;  hut  even  a  slight   elevation  of  temperature  causes  riolcnt ' 

,  detonation  j  similarly,  if  the.  oil  he  gently  heated  with  potaj&^iuni  over 

I  mercury,  then  a  small  quantity  of  hydrochloric  acid  passed  up,   and  the  | 

)  mixture  slightly  agitated.     The  oil  dropped  upon  potassium  gently  heated  | 

I  in  a  capsule^  burns  gently  with  greenish  white  flame;  if  fresh  orl  b<^  ibctt 

added   with  a  glass  rocf,    repeated   detonations    take   place  as  often  as  J 

prcFsuro    is   exerted,    accompanied  by    a   pungent  odour  of   chloride  of] 

cvnnogen,  and  a  white  cloud,  probably  consisting  of  chloride  of  potaMtum,  ; 

The  residual  mass  containing  potassium,  forms,  when  dissolved  in  water,  | 

a  precipitate  of  prussian  blue   with    iron  j*alts  and  hydrochloric  acid*  I 

The  colourless  liquid  obtained  by  distillation  over  chloride  of  calcium  and  i 

carhouate   of  lime,  though  it  probably   no  longer  contains    chloride  of  j 

'  nitrogen,  likewise  forms  with  potassium  a  mass  which  detonates  wheo  ' 

I  licutcd  (Serullas).     Chlorocyanic  oil   strongly   pressed   in  contact  willi  j 

potassium,  also  detonates  violently,  and  with  a  red  flame  (Bouis). 

Cornhhiations,  Chlorocyanic  oil  is  insoluhle  in  water,  but  dioolTMl 
rcadilj  in  Alcoholj  from  which  it  is  precipitated  by  water,  in  the  fowl  i£\ 
a  colourless,  and  partly  solid  substance,  having  a  camphorous  bnt  at  tie  | 
fiamc  time  pungent  odour  (Serullas).  —  According  to  Bonis,  the  oil  a  i 
precipitated  hy  water  unchanged,  and  with  milky  turbidity, —  It  i^  like- 
wise soluble  in  ether  (Bonis). 

Product  obtained  from  Urea.    C«N*H*0'=C«N'AdH',0*  I 

IVoiiLER  &  LiEBiG  (1845),     Ann,  Pharm.  54,  871. 
LiEum.     Ann,  Phar?n,  57,  114;  — 58,  240  &  2^5, 
Oeuhardt,     ^\  J,  Fhami.  8,  388. 
Lauumnt  $c  GiiAOAnDT,    Compt,  rend,  22,  450.  — 3^  Ann,  Chim,  Phfi^  1 
la,  03. 

FbmaHm  (YII|  366). 

Pi'fparotion,     When  urea  is  slowly  heated  in  a  retort  up  1©  a  eertBia 
^cmj»erati!rc,  there  iciuamii  %  miilute  of  this  product  with  a  raiyf 
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qimntily  of  cyamiiic  acid,  which  may  be  removed  bj  boiling'  with  water, 
(W<djler  iJc  Lit'liig).  —  Laurent  &  Gcrhardt  licat  the  urea  iu  a  cupsulo  ta' 
a  temperaltire  above  its  nieltiiig  |»onu,  till  U  boils,  gives  ofTearboiHc  acid 
and  carbonate  of  ammouia,  and  is  couverted,  first  Itito  a  pa^jto,  ibeu  into 

■m  dry  Hia^s,  wliich  they  wash  with  water,     By  this  pmcess^  2  pts,  of  uroa. 

^yiehl  about  1  pL  of  residue.  If  part  t>f  it  Las  been  converted  by  too 
liigh  a  temperature  iuto  niellonej  tlie  product  is  to  be  treated  with  boilings 
ammonia  or  weak  potash,  liitered  from  the  mellono,  and  the  product  pre- 
cipitated by  nitric  acid. 

Properties,    Snow-white,  chalky  powder  (Wohler  &  Liebig)* 

Dried  at  lOO"**  Laurent  St  Gerhardt* 

6C „ 36  „..  26-12     27"9 

4  N 56  ....  43-75 

4  H ...„      4  .„.  3-13     3-2 

4  O 32  ,...  23-00 

CWHW    ..............  US     ....  100-00 

Accoritiog  to  the  fdrmtila   C^N^Ad^O*,0^^  the  oompotitid  should  be  nn  aldidei 
according  to  the  formula,  C*N^AdiI^,0^,  it  is  tm  acid,  — and  this  latter  view  ia  in  j 
accordance  witb  many  i>f  its  rcliitiona  to  saliiahle  ba»fs»  aa  also  with  its  resemblance 
to  bjdrosulpbom  el  Iodic  acid   (p.  4  72).  —  Gerbardt  Ik  Lauri^nt  regard  ttus  residue  oa 
identical  witli  Liebig's  ammrlide. 

The  residue  yields  yellow  melloee  when  heated  (Wohler  <fe  Licbig).  It 
IS  resolved  by  heat^  without  yielding  a  trace  of  water,  into  amiuouia  and 
cyanic  acid  which  volatilize,  cyan  uric  acid  which  eublimes,  and  nienuno 
(Laurent  &  Gerhardt): 

OC^'N^H^O^  =  3NH3  +  3C-NH0'  4-  SCK'n^O^  +  O'^HIK 

2.  By  boiling  with  acids  or  alkalis,  it  is  converted  into  ummonia  ftud 
cyauuric  acid  (Wohler  &  Liebig): 

C«N^H^O*  +  2H0  =  C«N«H*0«  +  Ne^ 

ComUnatiom,  The  residue  is  ineoluble  in  water;  easily  soluble  in 
acids  and  alkalis;  and  may  bo  precipitated  therefroui  by  neutral izatiuii 
(Widder  ik  Liebig). 

From  the  ammoniacal  eolntion,  ammonia  throws  down  a  coraponnd 
which  gives  oif  nearly  all  its  ammonia  on  exposure  to  the  air.  The 
precipitate  thrown  down  by  alcohol  from  the  solution  in  potash,  contains 
tjuly  t)  0  p.c.  potash,  whicii  may  be  almost  wholly  removed  by  repeated 
washing  with  water  (Laurent  k  Gerhurdt). 

The  saturated  uolution  of  the  urea- residue  in  boiling  ammonia,  forms 
witb  aqucoii.s  nitrate  of  silver  a  precipitate,  which,  after  drying  at  100', 
contains  46  p,c.  nitrate  of  silver;  it  is  therefore  C*N*lFAgO*,  and  ia 
doubtless  identical  with  the  compound  of  ammelide  and  BilYor-nxitlQ 
(p.  477)  obtained  by  Knapp  (Laurent  ^  Gerhardt). 


J  ■■■■!    (iMf).  iHLJtefM.  a^aia. 
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tSamkmai^KoAwi^mJtfka.    ISrtof  a  wiMm,  hnweror,  diwohW 
n^rBfoLmiMj  Wdknolljef^ponliQ^  — The  waltwuM 
k  Tuiimi  viiA  oiU  aiHBMwi^  vhidi  loftTas  muIt  all  tb 

Bftntkn  ^  I 


i  «h  it  »  pnoipitatad  m  »  vUli 
Ticv^^     h  »  Twtrlai     lu  aMMW  aolatm  veddoM  litaaiL 


0-H«' IM    —  10<H» 100-i6 


Aw«t7>.wiMML  1.  Hjviranlpkwonooie  acid  heated  to  behrm 
1«^^  lai  ;jk>\  rtvw  <#  *»)(  KaKitad  hjdrqieea,  aod  leaTeo  melloM 
—  &  m-4  £;tzx  arii  cvar^iw  21  iato  craaoric  acid.  —  3.  Wlioa  hmifi 
^iik  im^^Jtnc  «.v  ardr:«k^.'M  acid,  it  givei  off  talpkuetied  hjdn^, 
asi  t:^:^^  cri£Z7^/a^l.  Axwmia  nest  be  lonned  at  thaauMtiB^ 
aMV4\i:af  u>  iW  Mk^via;  (^attioa  iLaaicnt  &  Gerbardt): 

fV«il«a.^/»Aajt.  HTdiwalpboaeUeaie  add  if  aearij  ineolabie  ia  «U 
wator,  aad  di^^s^^^rc^  W  tvit  spariaglT  ia  boiliag  water,  crjeUUiii^f 
oat  A^n  on  cvv^Mri:- 

I1  nni:o>s  wi;h  jal:&ibie  KaaK.  giving  oat  I  At  water. 

KNV)u/r6^,7,-AijV  c/  P:<Mfivm.  —  Poteeh-lej  atarated  while  hot  with 
hv«lr^v<uIp!iomelloQ!o  acid  and  filimvd  hot.  vielvLi  oa  eooltng,  ooloarto 
i/risni:i  IvloQ^iaj:  10  the  rijAt  prisaiitic  tjvteai,  and  hariag  a  TitrvoM 
Wx     Thoto  crmaU  gi\«  «ff  a  luigs  c^aaatitj  of  water  at  lOO'iMii 
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tlie  rest  at  120^  the  whole  quantity  amoaating  to  11*73  p.  c.  (3  Ai) 
The  compound,  when  further  heated,  ^ives  off  sulphide  of  ammonium  and 
hydrocyanic  acid,  and  leaves  a  residue  whose  aqueous  solution  forms  a 
gelatinous  precipitate  with  hydrochloric  acid.  —  Sulphomellonide  of 
potassium  dissolves  very  readily  in  water  and  alcohol;  chlorine  gas  passed 
through  the  aqueous  solution  throws  down  a  white  substance,  probably 


Dried  at  100^ 

6  C „....    36-0 

4  N 56-0 

....     1816 
....     2825 
....       1-52 
....     19-78     ... 
....    32-29 

JunioatuL- 

3  H 3-0 

K 39-2 

4  S  .„. 640 

19-70 

C«N^H»KS* 198-2 

....  100-00 

Sulphomellonide  of  Sodium,  —  Prepared  in  a  similar  manner.  Broad, 
translucent  tables  having  a  fatty  lustre,  —  or  from  a  quickly  cooled 
solution:  nacreous  laminss,  whioh  give  off  12-89  per  cent  (3  At.)  water 
at  120**,  leaving  the  anhydrous  compound  (=  C*N*H'NaS*)  which  con- 
tains 12*66  p.c.  sodium. 

Sulphomellonide  of  Barium.  —  Formed  by  boiling  hydrosulpho- 
mellonic  acid  with  water  and  carbonate  of  baryta,  till  the  mixture  no 
longer  effervesces,  then  filtering,  and  evaporating  to  the  crystallizing 
point.  Colourless  needless  with  a  diamond  lustre,  which  give  off  16^62 
p.c.  (5  At)  water  at  120^ 


Dned  at  UOV 

6  C 36-0 

4  N 560 

....     15-82 
....    24-60 
....       1-31 
....    3015 
....    28-12 

Jamieion. 

16-04 

.......    23-90 

3  H 30 

Ba 68-6 

1-43 

„    30-45 

4  S 640 

28-21 

CNWBaS*    227-6 

....  100-00 

^.....  10003 

Sidphomellonide  of  Strontium,  —  Prepared  in  a  similar  manner. 
Large,  translucent  tables  belonging  to  the  square  prismatic  system  and 
having  a  waxy  lustre;  they  give  off  14*95  p.c.  (4  At.)  water  of  crystal- 
lization at  120^,  leaving  the  anhydrous  compound  which  contains  20*80 
per  cent  of  strontium. 

Sulphomellonide  of  Calcium,  —  Prepared  in  a  similar  manner.  Colour- 
less needles  with  a  glas^  lustre,  belonging  to  the  doubly  oblique  pris- 
matic system,  and  resembling  those  of  axinite.  At  120°,  they  give  off 
11*21  p.c.  (2  At.)  water  of  crystallization,  and  leave  the  anhydrous  salt, 
containing  1 1  '23  per  cent,  of  calcium. 

Sulphomellonide  of  Magnesium,  —  Prepared  in  a  similar  manner. 
Small  needles,  which  have  a  glassy  lustre,  dissolve  readily  in  water,  and 
give  off  23*93  p.c.  (6  At.)  water  at  120°,  leaving  a  residue  which  contains 
7*24  p.c.  of  magnesium. 

SulphomMonide  of  Silver.  —  A  solution  of  hydrosulphomellonio  acid 
in  aqueous  apimonia,  forms  with  nitrate  of  silver,  thick  white  fldces,  which 


474  PROPYLENE:  XITROGBN-NUCLEUS  CWAdTI, 

are  perfectly  insoluble  in  water  and  do  oot  blacken  on  exposure  to  1 

or  ^uilur  cleconipueition  at  100^  (Jamieson)* 

Jomieioii, 

13-49     1355 

20-97     ..^-.«    2107 

1*I2    1%31 

40-45     ._...     40-67 
23-97     24'01 


CW^H«AgS< 267     lOOOO    lOO'Ol 

0.    IfUrogm-nxidats.    C*N*Ad*H, 
Ammeline.    c*N«H*o*=C*N*Ad*H,o»  f 

LiKoiG  (1834).     Ann,  Pharm.  10,  24;  also  i*o^.  34,  5D2. 
Knapp.     Ann.  Fharm,  21,  243  and  235. 
VoLCKEL.     Pogj,  62,  90. 

Formation,     1 .   By  boiling  mclam  with  hydro  chloric  B/tad  or  dSln 
Biit|diuric  iic\df  or  wiiL  sohition  af  jiutasli  (in  the  last  ca.sc  together  witll 
uielamine*    (Licbig),  —  2.  By  boiliug  mclamine  with  dilute  nitric 
(Knapp)< 

PvefKtrathn,     After  the  nielatiiiiie  lias  crystal lixed  out  from  a  i 
of  ntclani  \u  boiling  jx^tash-lcy,  the  aiomolino  nmy  be  throvvn  do« 
tlie  fonii  of  a  thick  while  precipitate^  by  acetic  acid,  sal-ammoniac,  or 
carlioinitG  of  atnmonla.     It  is  washed  with  water;  dissolved   in   diluto 
nitric  acid;    the    nil  rate  of  amnicHne  crystallized  out  and    dissolved  to  | 
water  containing  a  little  nitric  acid;  the  ammeline  precipitated  therefroto  I 
hy  ammonia,  or  carbonate  of  potash;  and  the  precipitate  washed  jind  I 
dried  (Liehig).      Vulckol  dissolves  his  polieoe  in  strong  boiliog  bydrochlorur  abili 
and  prccipitutes  omTnclinc  from  the  solutton  by  amaiouia. 

P7*operiies.     Snow-white,  bulky  powder,  having  a  eilky  ) astro  wbco 
precipitated  by  ammonia  (Liehig). 

Liebig.             Knapp.  ^ 

6  C  „, 36     ....     28-33     .»»...     28*46  2804     „. 

5  N 70     ,...     55'11     ......     54*94  ........     54-12  ....« 

5  H  , 5    ....      3-95    3*97  3*83  „„-« 

2  O 16    ....     12-60 12-63  .,     1401     12'3 


C«N*H*09    ....  127     ....  lOO-OO 10000 100  00     H 

Accordinif  to  Liebig,  tunmdinc  is  3Cy,2NHO%.in.  [If  we  were  to  <isi^  to  ft 
the  formula  C^NHd-HiO^,  it  would  be  regarded  05  an  amidmted  aldide^  which,  like  tms, 
ptis^rssGf  weak  b^isic  prupc-rties;  the  formula  C*N^AdiIO^,H'  would  represent  it  M 
nri  111  leal  old,  in  the  nucleus  of  wlilcbp  6  C  would  be  united,  not  with  6  At.  but  wth 
8  At*  of  other  tubstanccs;  according  to  the  fonnuU  ON*AdH,ll^'0*|  it  would  b«  n 
alcohol.] 

Decompositions  L  Amnielino  when  lieatod  yields  ammooim  mii4  a 
crystal  line  Bubtiinatc,  and  leaves  yeltuw  iujHouo  (hlchig),  A€^|tdiii| 
to  Laurent  iSc  Oerhardt^  it  U  thereby  reeolvod  into  animoma^cymiiitcioftGiBf 


and  mcllone;  but  the  cyantiric  ackl  Tolatilizcs  in  tlio  form  of  cyanic  acid. 
Tliey  represent  the  tlecompoeition  bj  the  followiag  e«jiiation: 

2.  By  solution  in  oil  of  vitriolj  it  is  resolved  into  ammonia  and  aranieliJe^ 
wLich  latter  may  bo  precipitated  by  aleobol  (Liebig): 

(Or,   according  to   Laurent    &    Gerbardt,    who    regard   ammelidc    m 

CON^H^O*  +  2H0  =  C«N*H<0*  +  NH^). 

Amnieliao  is  also  resolved  iato  ammaaia  and  amnielide  by  continued  boil- 
ing  with  dilute  nitric  acid,  the  ammclido  being^  then,  by  boiling  for  14 
hours  longer,  completely  resolved  into  ammonia  and  cyannric  acid 
(Knnpp).  — 3,  Dry  aninieline  fused  with  hydrate  of  potash j  in tumescefl 
strongly,  and  gives  off  ammonia  and  water,  while  pure  cyanato  of  potash 
remaiua  behind  (Liebig); 

Comhinatiom,     Ammeline  is  insoluble  in  water. 

With  strong  acids,  ammeline  behaves  like  a  weak  base,  but  does  not 
dissolve  in  acetic  acid,  and  is  incapable  of  decomposing  animoniocal  salts* 
With  most  acids  it  forms  crystallizablo  salts,  which  are  partially  decom- 
posed by  water,  anunelinQ  being  left  undissolved  in  the  form  of  a  wljito 
powder,  and  an  acid  solution  formed,  which  gives  a  white  prccipitsito 
with  alkaline  carbonatea  (Liebig). 

Nitrate  of  Ammfline.  ^~  A  solution  of  ammeline  in  dilute  nitric  acid 
lelds  by  evaporation,  long^  transparent,  colourless,  stjuare  prisms,  which 
avc  a  iiigh  lustre  and  refract  light  strongly.  These  crystals  heated  to 
the  point  at  which  the  mass,  after  becoming  pasty,  again  golidifies,  are 
resolved  into  nitric  acid,  nitrous  oxide,  and  water  (products  of  decom- 
position of  the  nitrate  of  ammonia  which  is  at  first  formed)  and  a  residue 
of  ammelido: 

2C«N«IF0^  -  C^WH^O"  +  NIP  +  2N0*. 

Water  decomposes  these  crystals  into  free  ammeline  and  an  acid  solution; 
from  their  saturatedl  solution  in  aqueous  nitric  acid,  the  addition  of  more 
water  ibrowB  down  part  of  the  ammelioo  (Idebig). 


I 


VrtfiiaUized, 

.,     18-95    ... 
..     44  21     .„ 
..       316    ... 
..     33-68     .., 

.,..     19-02 

5  N    , 84     . 

»...     4405 

G  H  « 6     , 

....,       3-20 

.♦...    33-73 

C"N*H^O=,HO,NO»    190    . 

..  10000    ., 

....  100*00 

Ammeline  dissolves  in  aqueous  Potmh,  and  is  precipitated  from  the 
solution  by  acetic  acid,  sal-ammoniac,  and  carbonate  of  ammonia, 

AmnteUne  with  Silver-oxide,  *^- The  solution  of  ammeline  in  strong 
ammonia  forms  with  nitrate  of  silver,  a  white  precipitate  which  contains 
404  p.  c.  silver,  and  is  therefore  C^N*H*AgO'  (Laurent  &  Gerhardt). 


478 


PROPYLENE:    NITEOCEN-SUCLEUS  C«N>Ad*H. 


NiiraU  of  Silver  and  Ammdine,  —  Nitrate  of  Ainmelme  ionm  < 
nitrate  of  silver,  a  white  crystalUne  precipitate  which  doe«  uot 

water  when  heated  (Liebig), 


Uebig. 

1212     12-70 

282S     ..«.,..     2942 

1-68     ^       1*77 

3906 ,     as- 13 

1886    1798 


0»N*H*0*,AgO.NO»    .„     297    ...  10000    .......  100  00 

Ammeliuo  does  not  dissolve  in  alcohol  or  la  ether  (Liebig). 


Ammelide.    C^N»H*0«=C«N'Aa'H,0»+C«N»AdHVO*f 

LiEDiG   (1834).    Ann.  Fharm,  10,  30;   also  Po^*  Si,  507. — Am. 

Pharm,  58,  249. 
KNi.pp,    Ann.  Fharm.  21,  244. 

Formatimi,     By  treating  melam,  melamtne^  or  ammeline  with   sol* 
phurie  or  nitric  acid  (Liebig,  Knapp). 

Prfparation*  Mdam  or  ammeline  is  dissolved  in  oil  of  ritrioK  or 
mcliimine  is  dissolved  in  boiling  oonceQtrato«l  nitric  acid;  the  ammoUde 
precipitated  from  the  solution  by  alcohol  and  carbonate  of  potash;  and 
tlio  dense,  white  precipitate  thoroughly  wa^shed  with  water  (Liebig),  — 
2.  Nitric  acid  of  sp*  gr.  l*4i),  very  slightly  heated,  is  saturate^l  with 
melani;  the  solution  leift  to  c  >ol,  whereupon  it  aorulifies  in  ooosetjuenc*  of 
the  separation  of  the  ammelide;  the  latter  washed  with  water;  di-^9oh*«?d 
in  'nitric  acid  to  free  it  from  atlmixcKl  ammeltne  and  cyannric  acid;  p«** 
cipitated  therefrom  by  excess  of  ammonia,  which  holds  the  cyanitrie  I 
in  sulution;  the  preoipitato  rciiisaolved  in  nitric  acid;  reprecipital43d^ 
a  altglit  dxceas  uf  pota:jh;  tbe  precipitate,  which  ob.itiuately  r\ 
potit^lii  dlHWed  in  water  eontaiuing  a  small  quantity  of  sulphnric  add, 
whereliy  it  is  freed  from  potash  and  ammeline;  and  the  amuielido  tbod 
pnriticd  washed  with  water.  (Knapp).  —  3.  Nitrate  of  ammeiint^  is 
heated,  till  the  mass,  which  at  first  becomes  pastjr,  again  solidifi«i 
(Liebig).  Kiiapp  dissolves  this  residue  iu  sulphnno  acid,  precipitates  t'^ 
ulcoholj  and  washes  the  precipitate. 

Property,     White  powder,   which  has  no  action   upon  rei^taUe 

colours  (Liebig). 

12  C  .^^.» 72  „.,  28-24  «.**  27-^4  .......  2^  OC 

yN  .«.. 126  ....  49-41  .„..„.  47S4  48  7<i 

9  H  «.„ 9  „„  3*5a 8ftl  M«*M.  3-W 

6  0  ^^ 4S  ,„.  18-82  21-01  -.«*.  I»*fi3 

CN'H'O* 253     _  100  00     lOO'OO     100*00 

According  to  LWjI^,  AmmelitJe  b   6Cy  +  SNHO*  +  6Nt     [Msy  be  rcfii , 

•mcndine    +    urra-prudact  (p.  170)    =•  C*N*HO»   +    C*N*H*0*,  of  M  eyaoorate  d 


AMMELIDB. 

li^^   156;    22.    t56,  ref^urd   amm«1iile   as   identical   with    the   above-mentioned  urea* 
jirodnct^  but  without  hETUig  anal)' zed  it. 


DecomposUions,  L  AmmeHJe  boiled  for  aeretal  hours  wtth  diluto 
pliosphoric,  sulpbaric,  hydrochloric,  or  nitric  acid,  till  the  liciuid  is  no 
longer  precipitated  by  ammonia,  is  resolved  into  ammonia  and  cyanuric 
acid  (Knapp): 


The  cyannric  add  obtained  by  tlie  use  of  nitric  acid  amounts  to  between  88  and  97  pts. 
from  100  pts.  of  amnielitie.  Calculation  it^b  :  2  .  12!)  =•  100  :  101)  requires  lOl  pis, 
(Knnpp).  2.  Ammelido  diagolved  in  a  tenfold  quantity  of  dilute  potafib, 
is  in  a  similar  manner  converted  by  an  boors  ooiling,  into  cyanurate  of 
pota^b,  a  lar^  quantity  of  ammonia  being  at  the  same  time  evolved 
(Knapp). —  3.  Ammelide  fused  with  hydrate  of  potash  yields  cyanate  of 
potash,  with  evolution  of  ammonia  (Liebig): 

CKN'H*^  +  6KO  =  6C2NK02  +  3NH». 

C&mbhuitions.     Ammelide  is  insoluble  in  water  (Liebig). 

Ammelide  dissolves  in  the  stronger  Aciih^  but  without  forming  cba- 
meteristic  salts  (Liebig).  It  dissolvcH  readily  in  sulphuric^  bydr&cblorin 
or  nitric  acid,  and  is  precipitated  therefrom  by  ammonia  or  carbonate  of 
potash  (Kuapp), 

The  solution  in  sulphuric  or  hydrochloric  acid  saturated  wbi!o  hot, 
does  not  yield  crystals  on  cooling  (Knapp);  the  «i'/n*caci</ solution  yields 
crystals,  from  wbiih  however  the  whole  of  the  acid  may  be  extracted  by 
water  or  alcohul  (Liebig), 

Ammelido  dissolves  very  sparingly  in  Arnmoma^  but  very  easily  in 
Pota^f*  from  the  potash -solution  saturated  while  hot,  it  is  deposited  on 
cooling,  uDchanged  and  in  white  crusts  (Knapp). 

It  iloes  not  appear  possible  to  form  compounds  of  amtneltne  with  barytA,  nildt  of 
lead,  or  u«jde  of  copper  (Knapp). 

Ajnmelkk  wUIi  Silver-oxide.  —  Obtained  by  diluting  the  warm  solution 
of  ammelide  in  nitric  acid  with  such  a  iiuanity  of  water,  that  the  miiture 
sliall  yield  no  deposit  on  cooling;  mixing  it  at  a  moderate  heat  with 
excca^  of  nitrate  of  silver;  and  cautiously  adding  ammonia  to  the  clear 
lif|nid,  as  long  ajs  a  white  curdy  precipitate  continues  to  form:  this  pre- 
cipitate must  then  be  wai?hed  with  water  in  the  dark.  —  The  white  pro- 
cipitate  is  blackened  by  light  while  in  the  moist  state;  it  is  very  hygro- 
scoptCj  and  dissolves  readily  in  nitric  acid  and  in  ammonia  (Knapp). 

Dried  at  lOO''.  Knapp. 


12  C. 

9  N ....„,.. 

7  H 

..       72 
..     126 
7 
..     216 
„       48 

„«     1V35     .., 
....     26-86     ... 
....       M^     .. 
....    4606     ... 
,„.     10-24     ... 

15-47 

26-87 

140 

2  A«  !. 

.....     4o-90 

6  O  . 

.....     10*36 

C»*N«IFAg30«  .. 

.     469 

....  100-00    ... 

100*00 

Nitrate  of  Silver  and  Ammdldf,  When  the  above-mentioned  mixture 
of  aqueous  nitrate  of  ammelide  and  nitrate  of  silver  is  left  to  cool  with- 
out addition  (if  ammonia,  it  yiebls  yellow i.sh  crystals.  A  solution  of  the 
compound  of  umnrelitlo  and  silveroxide  in  strong  nitric  acid,  also  yields 
transparent,  colourless  lamium  on  evaporation,  —  The  crystals  heated  in  a 


mAm{JKmt,\ 


K.    r^j.  M,  CM;  al»  Amm.  HmrwL  10,  43.  —Amm.  Fkn 

Jhl  CftoL  Ms*.  TOp  254. 

4  6iBMAun.    CM9LniiiA22,4S5.— ir.ilm.OlJa.flfi 
19,  «,  a»l  2±,  M. 

.  —  DiKOimA  W  liebix  m  ISM. 

/brmofM.  Gftsiecai  or  auiueoai  smmoDk  in  contact  vitli  soU 
cUoriiie  of  crucecn  fonns.  with  aligbt  eTolation  of  heml^  chloniejau- 
■ide  ind  al-UBBonnc  (Licbig). 


iVcporafmi.  Ajamoniacml  gms  is  piwod  to  aimmtion  orer  Ihdr 
palTeruBcd  fiolid  cUoriJe  of  cTmnogen,  which  is  heated  towaidi  the  9oi 
of  the  reaction,— or  the  solid  chlonde  of  cyanogen  is  heated  with  aqiMO« 
ammonia, — and  in  both  cases,  the  resulting  sal-ammoniao  ia  exUadctl  bj 
washing  with  cold  water  (Liebig). 

Properties  Doll  white  or  jellowiah  white  powder,  which  cannot  l< 
rolatiliied  without  decomposition. 

Ltnr.  &  Gerfa.        Liebig. 

6C 360    ....    24-76    24-9    ^ 2798 

5N ^ :00    ....     4814 

4  II    40     ....      2-75     2-7 3*23 

^  CI 35-4     .  .     24-35     24-8 

C*N*H^l    ....  145-4     ....  100-00 

Chloroqanamide  when  hunt  jidds  6  foL  earixmio  add  gts  to  nesrij  9  foL 
ftiCrogen  (Ltebig). 


MELAWnTE* 


l>€Composkions.  1.  Clilomcjanamide  heated  onlj  to  120°^^^ — 130", 
yields  a  sublimaLte  consisting  of  ehiniiigy  inodorous  crystals,  and  iit  a 
bigber  temperature  is  rcscdved  into  a  crystalline  sublimate  and  a  resiJue 
of  lemon-yellow  mellone  (Liebig).  Tbe  products  of  this  decornpo.sjtion 
are  bjdrocblaric  acid,  sal-ammoniac,  and  TncUone  (Lanreat  &  Gerbardt): 

2C^N4I^Cl  =  HCl  +  NH^Cl  +  Cmni*. 

2.  It  diflsolves  sparingly  in  aqueous  potasb,  witb  evolotion  of  ammonia; 
the  solution  eatumted  with  acetic  acid,  yields  no  crystjils  of  monocyanu- 
rate  of  potash,  bat  white  flakes  (Llebig).  The  solution  obtained  by 
heating  cblorocyanamide  with  potaah-ley  coatains  chloride  of  potassium 
and  a  compound  of  aninieline  with  potai^b  (Laurent  Jk  Gerbardt): 

(T'N-'H^Cl  +  HO  ^  KO  =  KCl  +  C«N*H*0*, 

Hydrochloric  acid  added  to  the  solution,  throws  down  tbo  ammeline  as 
a  bulky  white  precipitate;  wbcu  precipitated  by  acetic  acid,  the  ammeline 
carries  a  certain  quantity  of  potash  down  with  it.  Cblorocyauamido 
may  likewise  be  ini mediately  converted  into  ammelidc  by  treating  it 
with  strong  solution  of  potaeti  (Laureut  k  Gerbardt). 

Comlinaimis.  Cblorocyanamide  dissolves  sparingly  in  hot  water, 
and  bepii rates  in  white  flakes  on  cooling  (Liobig). 

Bineau  examined  the  niixtaro  of  cblorocyanamide  and  sal-aniinouiac 
obtained  by  the  action  of  animoniacal  gas  on  Kolid  chloride  of  cyanogen — 
which  mixture  he  regards  as  4NIP,C*N^C1* — without  removing  the  ^al- 
animoaiac  by  water.  This  mixture  is  white,  inodorous,  witboat  distinct 
taste  [excepting,  probably,  that  of  sal-ammoniaclj,  and  pennanent  in  tbe 
air.  Heated  over  the  flame  of  a  spirit-lamp^  it  dues  not  melt^  but  evolves 
bydrocbloric  acid  gas,  and  towanb  the  end  a  small  quantity  of  ammonia; 
yiehls  a  sublimate  of  sal-ammoniac,  and  a  white^  fusible,  and  decern- 
posible  substance,  and  leaves  moUoue.  Cold  nitric  acid  converts  it  in  a 
few  hours  into  crystallizeil  eyanuric  acid.  Oil  of  vitriol  dissolves  it 
rapidly,  with  evolution  of  hydrochloric  acid  gas.  Aqueoius  hydrocblorio 
acid  has  no  action  upon  it.  —  Pot^isb -ley  dissolves  it,  with  evolutio^i  of 
ammonia,  —  Water  dissolves  scarcely  any  of  it,  but  acquires  the  pow(rr 
of  forming  a  cloud  with  solution  of  silver  (Biaean), 


Melamine.    c«N*H^ = C«N*Ad^,H*  % 

LiEBia  (1834).     Ann.  Marm.  10,  18;  26,  187, 

Formation.     By  boiling  mclam  wltb  aqueous  potash  (p.  484,  6). 

Prepare  f  km.  Me  lam  prepared  by  beating  8  pts.  of  sulphocyanide  of 
potassium  and  IG  pts.  of  sal-ammoniac,  and  well  waf^hed,  is  mixed  with  a 
solution  of  1  pt.  hydrate  of  potash  in  24  to  32  pts,  of  water,  and  boiled 
or   nearly   boiled,  —  tbe  water  as  it   evaporates  being  replaced   by  a 

Clolution  of  putath  of  ccpial  strength,  —  till  the  mclani  is  completely 
lisaolved,  and  forms  a  clear  sohition;  tbo  filtrate  is  then  evaporated  at  a 
gentle  beat,  till  it  deposits  ehining  laminoo;  then  elowly  cooled  to  tba 


propylene:    NLTROOEN-NtiCLELS  C«N*Ad«. 

crystiilljJsiTig  point;  tlie  eTyslals  waabed  several  times  witb  eold  wij 
and  purified  by  recrysUlliaatioD  from  liat  water  (Liebig), 

Properties^     Tolerably  large,  colonrkflfl  rhombic  oet^ihedroii*,    JTi 
41,   a  I  d^  75'^  %'  \  a    \  a  backwards  =  115"  4'   (nearly) 
parallel  to  t  iF'ig.  43),     Tlie  crystal  are  peniiaDent  in  tlie  air;  d 
tate  wlien  beated;  and  melt  to  a  transparent  liqu'd,  which  solidifies  tn  fk 
crystal  line  lua^s  ort  coolicg.     Caniiot  be  sablimed.     Has  no  aetioii  oi 
Tegetable  colours  (Lieblg). 

6  C  36  ....  28  &7  28  74 

.  eN 84  ..„  66-67 66-67  ^  6622 

6  H  .„ „.„   6  ,,..   4-76  4-83 

CWH« 126     ....  10000     100-24 

Lie%    gircs   the    formolji    Cj^,:iNH,3H.      [The  fommlA   C«N*AiF,lP,  it  (• 
ftocordance  witli  the  assumption  (VII,  186)^  that  the  alkaloids  contain  2U,  oatiide  i 
itrogen -nucleus]. 

Decomposkioju,  L  Melamioe  li«ated  above  its  boiling  paint,  crcfjw 
up  the  sides  of  the  tube,  and  decomposes  at  the  red-hot  pajta,  yielding 
ammoniacal  gas  and  a  yellow  rcsidae  of  mellone  (Liebig) : 

Mel  amine  is  not,  however,  a  compound  of  mellone  and  ammonia;  fof  ll 
cannot  be  produced  by  the  union  of  lbe?e  two  bodtt?8,  nor  does  it  pTi 
I  off  ammonia  when  treated  with  hot  potash -solution  (Liebi|r). — 2,  By 
bailing  with  strong  nitric  acid  till  it  is coaipletcly  distsolved,  or  by  hesUiag 
with  stroug  sulphuric  acid  (which  doc9  not  blacken  it)^  it  la  resolveil  ia$B 
ammolidc  and  an  ammoniacal  mil  (Liebig) r 

2C^N«H''  +  611  a  =  C^^N'H'O*  ^  3NH*. 

By  continue<l  boiling  with  dilute  nitric  acid,  mclamiao  ia  converted, 
furmatioQ  of  a  continually  increasing  quantity  of  animonia,  firal 
(s^nimeline  (which  may  be  precipitated  from  the  acid  Liquid  by  amioimta)* 
tlicn  into  ammelide,  and  finally,  after  12  or  14  hours,  ixito  cy&nufio  Mid 
(Koapx>,  Ann*  Phann.  21,  256): 

C«N«H«  +  2HO  =  C*N  I1H>-  +  NH*. 

Ammeliae. 

(For  the  farther  decomposidcm  of  the  aiOBcliiie  tail  aimneRdey  wbt  tboce  oompotuidj).'— 
iJ.  Melamine  fused  with  hydrate  of  potashj  forms  cyanato  of  potash^  and 
if  in  excesbt,  likewise  mellonide  of  potassium  (Liebig),  [Prdhnbli^  iJiqi? 
f^N*"!!*  +  3TIO  +  3Kn  =  3C'NK( »-  +  3NIPJ.  —  4,  Melaniino  inm\  with  [kiIjia- 
eium  yields  ntellunide  of  potassium,  with  evolution  of  ftmmoniti  waA 
emisaion  of  light  and  heat  (Liebig): 

CWH«  +  K  -  C«N*K  +  NH»* 

Cow^naixonK     Meiamine  diSBoIres  sparifigly   in  cold,    remiiily 
boiling  wtttfT  (Liebig). 

It  rombincfi  as  an  alkaloid  with  all  acids.     W'        '     led  witll  m1> 
ammoni:K*  aolution,  it  expeh  th<^  ammonia,  and  preci|  ^e  oiidefroB 

polntions  of  nmngancse,  zinc,  iron,  and  copper  i^alta,  m  saiuit 
ever,  hut  partially^  with  fonnatiou  of  double  e:dt9.    The  simple 
$aiti  hnre  a  slight  acid  reactloii,  aT^  w^VmW^  vu  water^  ftnd  for  tJkt 
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part  eryitallixabla;  the  double  salU  of  nelamine  are  pcrfeeUy  neutral 
(Liebig). 

PhoiphaU  of  MelamiM,  —  The  hot,  moderately  concentrated  solution 
•olidifiee  on  cooling,  in  a  white  mass  coniifting  of  delicate  needlef|  and 
readily  foluble  in  water  (Liebig). 

Sulphate  of  Melamine,  —  An  aoueous  solntion  of  melamine,  added  to 
dilnte  Mulpliuric  acid,  immediatoly  XoTxwHf  ovoii  when  very  dilute,  a  crys« 
talline  precipitate  which  diMolvcM  in  liot  water,  and  separaten  therefrom 
in  ehort  delicate  neodios  on  cooling  (Liebig). 

IlydrochloraU  of  Melamine, 


36-0    .. 

{Ann. 

..    2217    

..    61-72 

..      431     

..    21*80 

Liebig. 
Pharm.  26,  187) 
,.     22'05 

6  N 

84'0    .. 

7  II 

7-0    .. 

4*43 

CI    

35-4     .. 

C»N«H«,Ha  162-4    ....  10000 

NUraU  of  Melamine,  —  A  hot-saturated  solution  of  molamine  in 
water,  mixed  with  a  sufficient  quantity  of  nitric  acid  to  produce  a  strong 
acid  reaction,  solidifies  on  cooling  into  a  soft  mass,  which  consists  of  long 
flexible  needles,  is  permanent  in  the  air,  and  when  burned  with  oxide  of 
copper,  yields  6  vol.  carbonic  acid  m  to  7  vol.  nitrogen  (Liebig). 

Melamine  dissolves  in  potath-Uy  more  readily  than  in  water,  and 
eryftallizcs  out  from  it  unchanged  (Liebig). 

NitraU  of  Silver  and  Melamine,  —  The  hot  aqueous  solution  of 
melamine,  mixed  with  nitrate  of  silver,  immediatoly  yields  a  white 
crystalline  precipitate,  which  increases  on  cooling,  and  is  not  altered  by 
recryftallication. 


6  C  

CrptiaWud. 
36    ., 

...     1216    ..., 
...    3311     ... 
...       2-03     ..., 
...     3919    ... 
...     13  51     ... 

Liebig. 
12-24 

7  N 

98    ., 

83*06 

e  H 

6    .. 

202 

Ago 

6  O  

116    . 

40     . 

88-59 

1409 

C«Nni«,A« 

rO,NO»  290     .. 

,..  10000    ..., 

10000 

Therefore,  nitrate  of  roeUmine,  C*Nni<,HO,NO^,  in  which  HO  if  replioed 
by  AgO. 

Formiate  of  Melamine.  —  Shining  laminas,  which  give  off  a  small 
quantity  of  acid  on  exposure  to  the  air,  more  quickly  at  100%  and  dis- 
solve readily  in  water  (Liebig). 

Acetate  of  Melamine,  —  Large  flexible  quadratic  laminas,  which  give 
off  part  of  their  acid  at  100*",  and  dissolve  readily  in  water  (Liebig). 

Oxalate  of  Melamine.  —  Less  soluble  in  water  than  the  nitrate* 
(Liebig). 

TOL.  IX.  St 
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(Li*ig). 


IziaD^    I*;^4\     jtn.  r'te-w.  liL  !•;  aiw  P«^.  34,   579.  — iM. 
£  X  1  j-itM-  i£ai!3«7xrxr«.  ia*i.iMif  «r  a  Bixtne  of  ■kIIubcj  mod  mtkm  v 


i=^-*7*cnai;4L     A  hj  u»i  ia«2T  pvlrerued  sxxtere  of  1  pL  nlpk- 

wio:  ijti T«  :'i«'*^.  loies  rniCiAliT  nuicd  u>  a  higker  tempermlvie^  bst  Mi 
w«ft  l:;ri>  1:1*1  ^J«s^  Ts^iiiML  La  iW  needae  freed  frooi  cUonde  of  potaoini 
3 J  .-*  q:  ii*z*i  iTTk^d^x  'rrji  wiust,  Amj  mJtfkmr  thttt  mmj  jet  nmu^ 
r?-..'»fr-i-ir^  rr  zi  li-f  sT^Tii-i'*  vf  r»:taf«i«n  pnwiiiced  bj  too  strong  betlinf 
jc  :^t;  ?i_pti..:^rLi«.<f-  3laj  ':«  rt=.oTed  kj  ierigmtion.  Any  hjdirockionc 
*k:  ■!  ma:  x:iT  rf-A-a^  hat  :«  neciOTei  bj  tr«mtiiig  the  resiJae  witi 
c:ir:*:ii;&ce  :f'  r«;c;k:^.  &£•*  v^^kirz.  Tbe  escees  of  sal-ammonuic  ooac- 
Ttrv:--    ':j  li  t   ii-l'-an.-.   li-?  e^-ects  cf  too  etrong  a  heat,  bj  whkb 

7:  -.r^iiz^  r:Lr*  z:-!a=i  :r:z:  this  cmJe  product,  it  is  boiled  with 
r  >iT^:t'T  scTJc^  f<:';:::r  cf  rvtA*b  till  the  greater  part  id  dis^heJ. 
iz  i  :lf  :  ir«  n^^izi  f€rdkra:e»i-  bj  «vl:ng  the  filtrate,  in  the  form  of* 
ie^Tj  wL>?.  rr^i-^J^kT  r^w.icr  ^Liebig;. 

r-  . .  -^  ,*.  Tie  *-:rc:.kH'>e  precipitated  from  the  potash-solotion  i« » 
i.-Tivj,  -^r.-.c.  rrA-:i'-Ar  p.w.ier:  cnide  melam  is  of  a  yellowuih  whii<? 
cvic;:?  v::h  %  iiz^  -:•:'  rr^r.  and  readilj  diffwee  itself  in  water  ift  i^ 

Liebig. 

IJC  -_      :i      .,    30-W     30-49     _.     29-99 

UN  .      _.     154     .        65-53 6557 

?  H  :?      . .       3->3     3-94     ....        4-06 

C-H-V     135     ...  100-00     lOO-OO 

The  mclxm  s  vi«  par^^e^i  br  solution  io  hot  potash  and  cooling ;  h  vti  r^- 
me  LAW.  t'rwvx  fnvr.  hrorwhl  r:o  acil  bj  carbor»te  of  pou^h.  Both  m  and  A  y»*^ 
by  vvmbustu>n  12  vol.  carbciuc  ftcid  ga«  to  11  voL  nitrogen. 
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rlianlt  ^C:"*/^.  nr/iJ.  IS,  Ud;  also ./.  pr.  C^«n.  31,  438)  fomcfH 


ME  LAM* 

•uergested  tli&t  melain  was  a  mixture  of  mctlono  and  melamlne.  But 
melamiue  might  be  extracted  by  boiling  water;  and  as  niclani  13  com- 
pletely soluble  in  boiling  hydroebloric  acid,  it  cannot  contain  mellone^ 
tvbicb  is  in  soluble  in  tliat  acid  (Liebig),  —  In  a  later  commanication 
^N,  Ann,  Ckim,  Pk^s.  IB,  96),  Laurent  &  Gerhardt  pronounced  melitra 
to  be  a  mixture  of  tuellone  and  poUene.  But  uiellone  Is  exLlmled  by 
tbe  above-mentioned  behaviour  with  hydrochloric  acid;  and  poliene, 
which  ia  the  residue  obtained  by  beating  pure  enlphocyauide  of  ammo- 
nium {p<  484) f  is  identical  with  melam,  when  tbe  latter  is  Creed  from 
adhering  faydroobloriu  acid*  But  the  so-eailed  poliene^  when  examined 
by  the  microscope,  appears  like  a  mixture  of  a  heavy  eandy  powder  aud 
slender  needles,  which  Diay  be  dissolved  out  by  boiling  water;  wliereaa 
melam  appears  uniform^  because  in  its  foruiatioU|  the  elfect  of  too  high  a 
temperature  haa  been  prevented  by  tbe  excess  of  aal-ammoniao  pret^eut. 
If,  howe?er,  melam  and  poJiene  be  purified  by  solution  ia  hot  potash- ley 
(p,  4B2),  they  exhibit  the  aame  compoaitioD  and  the  aanie  chemical  rela- 
tions (Liebig). 

Viilckel  regards  melam  aa  a  mixture  of  tbe  decomposttion-products 
of  poliene,  formed  when  it  is  somewhat  strongly  heated,  but  before  it  is 
completely  transformed  into  mellono.  [Tlii»  require*  to  be  proved  by  Bctiially 
lepamting  Liebig's  nieUm  iato  tbete  protiucti,  aud  by  a  more  exact  dcj^cripti^a  of  tbe 
pimluctA  themselves]* 

Becompoiitwns.  1.  Melam  is  resolved  by  heat  into  ammoniai  toge- 
ther with  a  ^niall  crystalline  sublimate,  and  a  residue  of  mellone  (Liebig), 
*~—  2,  Its  sfdiitifin  in  boiling  concentrated  nitric  acid,  which  is  formed 
without  any  evolution  of  nitric  oxide,  deposits  anhydrous  cyanuric  aeid 
fid  it  coots^  while  nitrate  of  ammonia  remains  in  eidution  (Liebig): 

C»2NUB*  ^  12H0  =  2C«N^BW  +  5NH'. 

No  other  acid  converts  melam  into  cyanuric  acid.  —  3.  Oil  of  vitriol 
decomposes  it  into  ammonia  and  ammelide  (Liebig): 

C^N^H*  +  6HO  «  C^*N»HW  +  ^NH". 

4.  Melam  boiled  with  hydrocblorie  or  dilute  snlpburic  acid  dissolve* 
completely,  forming  a  compound  of  ammonia  and  am  me  lino  with  the 
acid  (Liebig); 

C«N"H»  +  4HO  -  2C*N*B*0*  +  NH»* 

If  therefore  a  solution  of  melam  in  dilute  sulphuric  acid  be  evaporated 
beyond  tbe  jwint  at  which  tbe  sulphate  of  ammeline  crystallizes,  the 
ammeline  is  converted  by  further  ebullition  into  ammelido  (Liobigl 
The  ammelide  once  formed  by  the  action  of  com|)arativtd^y  stnmg  suN 
pburic  acid,  may  then,  after  the  acid  Las  been  dilated  wftb  water,  bo 
decompoaed  by  boiling,  into  cyanuric  acid  and  ammonia  (Knupp).  — 
Concentrated  nitric  acid  likewise  converts  melam,  if  the  action  of  heat 
does  not  intervene,  info  ammonia,  ammeline,  and  ammelide  (Knapp)*  If 
nitric  acid  of  sp.  gr.  1*49  be  saturated,  first  in  tbe  cold,  and  afterwards 
at  a  gentle  heat,  with  melam,  tbe  tbickish  yellowish  solution  solidifies  on 
cooling  into  a  pasty  mass,  from  which  cold  water  extracts  nitrate  of 
aiumonia  and  ammeline  (amounting  to  5  per  cent  of  the  melam)  leaving 
ammelide,  together  with  a  small  quantity  of  ammeline,  undissolved 
(Knapp).  —  5,  Melam  fused  with  bjdrate  of  pfjUish  gives  off,  with 
violent  frothing,  a  largo  quantity  of  ammoniacal  gas;  and,  if  tbe  q^uantity 
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of  mebun  be  not  defident,  leares  ft  reridae  of  ejmnftta  of  pobdi  in  i 

state  of  tranquil  fiidon  (Liebig): 

Cttyue*  +  6(HO,KO)  -  6C9NKO>  +  5NH». 

6.  Melam  heated  with  moderatelj  concentrmted  potash-ley  ftvomei  i 
yellowish  white  coloar,  and  breaks  np,  diffusing  itself  through  the  potiak 
in  the  fonn  of  a  milky  liquid,  and  uiter  about  three  days*  exposure  to 
the  heat  of  the  water-bath  dissolves  completely,  forming  a  transpireBt 
solution.  This  when  eraporated,  and  still  more  when  cooled,  deposits  t 
quantity  of  melamine  amounting  to  nearly  half  that  of  the  mehun.  The 
mother-liquor  contains  ammeline  (precipitable  by  acids),  together  with 
traces  of  melamine.  There  is  also  produced  a  small  quantity  of  amm^ 
lide,  which  by  longer  boiling  is  resolved  into  ammonia  and  cyunrie 
acid;  this  explains  the  evolution  of  ammonia,  which  takes  place  wkei 
melam  is  boiled  with  potash-ley  (Liebig).  If  the  crude  melam  used  ii 
the  process  contains  mellone,  arising  from  the  application  of  too  strong  i 
heat  in  its  preparation,  the  potash-adt  described  on  page  382,  is  foiaed 
at  the  same  time  (Liebig).  Equation  for  the  formation  of  melamine  airf 
ammeline: 

C«N"H»  +  2HO  =  C*N«H«  +  C?N»H»0^. 

Combinations,  —  HydrochloraU  of  Ifflam.  —  After  the  residoa  ob- 
tained by  heating  sulphocyanide  of  potassium  with  sal-ammoDiae 
(p.  482)  has  been  washed  with  water,  melam  remains  behind  in  com^ 
nation  with  a  small  quantity  of  hydrochloric  acid,  in  the  form  sf  a 
yellow-greyish  white  powder,  which  diffuses  itself  in  water  like  a  fisi 
mud.  It  may  be  deprived  of  its  hydrochloric  acid,  not  by  water,  bet  bj 
aqueous  carbonate  of  potash,  and  when  treated  with  oil  of  vitriol,  girei 
off  hydrochloric  acid  gas  with  strong  intumescence  (Liebig). 


2.  Foliene. 

VoLCKEL.     Po^g.  Gl,  367;  G3,  90. 

This,  according  to  Vulckcl,  is  a  compound  isomeric  with  melimice; 
according  to  Liebig,  on  the  contrary,  it  is  identical  with  melam,  a  view 
which  is  corroborated  by  the  almost  identical  mode  of  preparation. 

Preparation.  Sulphocyanide  of  ammonium  contained  in  a  wtort  l« 
gradually  heated  in  tho  oil-bath  to  300'^;  the  residue  exhausted,  first 
witli  cold  water,  then  with  a  small  quantity  of  boiling  water,  and  afterwanl* 
repeatedly  boiled  with  water.  The  fir^t  decoction  deposits  on  cooling, 
another  bulky  compound;  but  the  following  decoctions  yield  on  co<»lin; 
a  white  powder  of  poliene.  The  substance  which  remains  undise«»h'ri) 
after  boiling,  when  freed  from  two  other  bodies  by  treating  it  with  diluttr 
hydrochloric  acid  and  afterwards  with  boiling  dilute  potash,  also  vi*li< 
poliene,  but  coloured  slightly  yellow  by  a  trace  of  another  6ub«tsni\*: 
tho  residue  must  therefore  bo  dissolved  iu  boiling  water,  which,  wbcc 
cooled  and  evaporated,  deposits  the  poliene  in  the  form  of  a  wkite 
powder. 

White,  or  often  yellowish  white  powder  (Volckel). 
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Cak.  according  to  Vttlckel.  Calc.  according  to  Licbig.  Veickel. 

6  C 36    ....    28-57  12  C   72     ....     30-64  28-37 

6N    84     ....     66-67  UN  154     ....     6558 

6  H    6    ....      4-76  9  H 9    ....  -    383  4-77 

C«N«H«  ....  126    ....  100-00  C»2N»H» 235     ....  10000 

Therefore  isomeric  with  melamine  (Vdlckel).  As  a  verification  of  his  analysis, 
V)$Ickel  should  have  determined  the  proportions  by  volume  of  the  carbonic  acid  and 
nitrogen  gas  obtained  by  combustion  (Liebig). 

Decompositions,  1 .  Polieue  when  heated,  swells  up,  gires  off  ammo- 
nia,  aud  is  converted,  first  into  certain  intermediate  products,  among 
which  must  be  reckoned  ammelene  =  C'N'H',  and  then  into  glancene 
[mellone]  =  C*N*H.  —  2.  By  boiling  with  strong  hydrochloric  acid,  it 
IS  resolved  into  ammonia  and  ammelene,  and  by  cold  nitric  acid  of  sp.  gr. 
1  '5,  or  by  oil  of  vitriol,  into  ammonia  and  ammelide,  and  finally  into 
ammonia  and  cyanuric  acid.  [For  the  equations  see  melamine,  which  behaves  in 
the  same  manner],  —  3.  Poliene  dissolves  readily  in  strong  boiling  potash, 
with  evolution  of  ammonia;  if  the  liquid  be  filtered  before  the  poliene  is 
entirely  dissolved,  the  filtrate  3rields  on  cooling,  a  heavy  white  granular 
powder  which,  besides  nitrogen,  contains  30*00  p.c.  C  and  4*05  H,  and 
ifl  therefore  identical  in  composition  with  Liebig*s  pure  melam.  But  it  is 
a  mixture  of  undecompcsed  poliene  (C'N"H*J  and  ammelene  (C*N*H'),  — 
which  are  extracted  by  repeated  boiling  witn  water,  and  deposited  as  the 
liquid  cools,  —  and  of  undecomposed  albene,  which,  besides  N  and  O, 
contains  29*48  p.c.  C  and  3*84  H,  and  yields  by  combustion  6  vol. 
carbonic  acid  gas  to  5  vol.  nitrogen,  and  is  therefore  =  C"N***H'0'.  It 
was  formed  by  access  of  3 HO  to  2C*N*H*  (poliene)  with  evolution  of 
2NH',  Albene,  by  continued  boiling  with  dilute  potash,  is  ultimately 
converted  into  ammeline.  Hence  poliene  appears  to  be  converted,  first 
into  ammelene,  then  into  albene,  and  lastly  into  ammeline.  —  5.  Poliene 
boiled  with  dilute  potash  dissolves  slowly,  with  evolution  of  ammonia. 
The  brownish  solution,  when  highly  concentrated,  yields  crystals  con- 
sisting of  cyanurate  of  potash,  of  the  potash-salt  ({escribed  by  Liebig, 
and  of  another  body,  perhaps  melamine;  the  mother-liquor  forms  with 
acids  a  dense  white  precipitate  of  melamine.  By  continued  boiling  with 
dilute  potash,  poliene  is  completely  converted  into  ammonia  and  cyanuric 
acid.  —  6.  Hydrate  of  potash,  in  a  state  of  fusion,  decomposes  polieno 
(like  melam)  into  ammonia  and  cyanic  acid: 

CWH«  +  6H0  =  3NH»  +  3(?NH0». 

Combinations,    Poliene  dissolves  very  sparingly  in  hot  Water. 

With  Acids,  it  behaves  like  a  weak  base;  but  even  water  takes  away 
all  the  acid,  excepting  a  small  quantity  which  may  be  extracted  by 
alkalis. 

100  pts.  of  perfectly  dry  poliene,  saturated  in  a  stream  of  perfectly 
dry  hydrochloric  acid  gas,  aud  then  freed  from  the  excess  by  a  current  of 
dry  air,  Uke  up  about  28-51  pts.  of  the  gas;  100  :  28*51  =  126  :  3502; 
therefore  C*N«H«,HC1. 

Poliene  is  insoluble  in  alcohol  and  ether  (Volckel), 
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UnkTiown  Primaty  Jfucleui,    C*H^a 
Vnhnotm  Oxygen-nucleus,    (?H*0*. 

GlyceriBe.    C*H*0"=C«H*0*,0«. 

ScHEELE.     Opmc.  2,  )75;  also  CreU*  them,  J*  4,  190;  Crdl,  Ann*  17S4, 

1,  99  and  2^  328. 
FuEMY.    Ann,  Chim,  63,  25. 

CiiEVREUL.     Rechtrdie$  rur  les  corps  ffras,  200  and  338. 
Pelouze.     Ann,  Chim.  Fhys.  SZ,  10;  also  Ann,  Plmmu  10,  210  and  20, 

46;  also  J.  pr.  Ch^m.  10,  287.  —  Further:  Compt.  rend  21,  718; 

also  /,  pr,  Chem,  36,  257. 
HBDTiiiNiiACUEit.     Ami,  Pharm*  47,  113;  57,  174. 
BEaTTiELOT,     Oa  the  compounda  of  Glycerine  with  Acida*     JIT*  Anm^ 

Ckini.  Pht/s.  41,  216;  abstr.  Compi,  rend,  37,  398;  38,  668;  X  J. 

Pharm,  24,  259;  InstU.  1853,  301;  Arch,  ph,  nat,  24,  176;  J.pr. 

C/tem,  60,  193;  Ann.  Pharm,  88,  304;  Pharm.  Centr.   1853.  721, 

737;  CAm.  Gm,  1853|  421;  Chem.Soc^Qu.  J.  6,  280;  7,  2S2, 

Glycerin,  Sila$€»  Prineip  t?oi»  SchetU^  SehetUehet  Siltt.  QcUUms^  tkhmtkt^^ 
Gfycerfftoj-yd,  Principe  doux  de»  huUtt,  —  Difioovered  by  Scheole  \u  I77S  la 
tho  preparation  of  load*  pi  an  tor, 

Occuris  in  all  gljceridea  (^H,  327)  in  tbo  form  of  ooojo^ldd 
cninpouiida  with  varioua  acida,  from  which  it  i»  fleparated  ehiefij  by 
6;i|>oiii£catiou. 

Preparation*  1.  Five  parte  of  ^nely  triturated  Ilthar^  iire  li««led 
with  9  parts  of  olive-oil  or  auy  other  glyceride  and  a  aniall  cjnaatity  of 
wateFj  the  mixture  being  constantly  Btirred  and  the  water  reoewcsd,  UIl 
the  lead- oxide  is  converted  into  a  plaster;  the  watery  liquid  6eparate<l 
from  this  plaster  and  freed  from  lead  by  a  small  quantity  of  eulphunc 
arid  or  sulphuretted  hydrogen;  and  the  filtrate  evaporated  to  a  syrupi 
which  is  best  done  over  the  water-bath  (Scheele,  Fremy,  Chevreuf).  — 
2.  A  glycertde  is  saponified  with  cuustic  potash;  the  whole  saturated 
with  ttirturic  acid;  the  watery  liquid  separated  from  the  mortj  fixed 
t^oapy  acids,  and  evaporated  to  dryncsa;  the  reaidne  exhausted  with 
alcohol  of  sp,  gr.  0-8;  the  liquid  filtered  from  the  tartrate  of  jiotash,  and 
a^iiin  evaporated  to  dryness;  the  reaidue  exhausted  with  absototo  alcohol; 
and  the  aohjtion  again  evapomted.  —  If  free  tartaric  acid  in  still  pre«N>ot, 
it  nin.^t  he  ren<Jered  insnitible  in  alcohol  by  euffieieut  addition  of  potJuh 
(Uhevrciil,  com;i<ir<?  VII;  2rt3).  It  is  diffieiilt  by  this  process  to  fibtatn 
glyc'criuo  perfectly  free  from  tartaric  acid  (Chevreul).  —  %,  FUra 
{Jahrk  pr,  Phami,  21;  pt.  3;  Arch.  Pharm,  [2],  77,  199)  cart^f^ 
neutralizes  the  alkaline  motber-liquor  of  the  soap-works  with  sulphfl 
acid;  removes  the  excess  of  that  acid  by  digestion  with  carbonaie  ©f  ' 
baryta;  evaporates  the  filtrate  to  a  eyrup;  digests  it  for  iareml  days  with 
alcohol ;  separates  the  alcoholic  liquid  from  the  sulphate  of  sodm  which 
crystallUes  out;  decolorizes  it  with  animal  charcoal,  and  evaporati^  to  a 
ayrup;  again  exhausts  the  residue  with  strong  alcohol;  and  evapoi»t«i 
^e  filtered  solution  in  the  water-bath,  — *  [Ou  the  prepnratiod  tud  i  urifloiiiiiiD 
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of glyoerine on  Ihe  l&rge  icate,  ae«  al«o  C.  Morfit  (Pharm,  /.  TranM,  l.li  6^  ;  A^.  /.  Phatm* 
24,  357;  and  Cheviillier,  J.  Chim.  mid.  [3],  9.  165  ;  PAarm.  J,  Tiam,  13,  137)]-  f 
To  dehydrate  campletoly  the  glycerine  obtained  by  (1)  or  (2),  it  muat 
be  left  for  three  moDtha  in  vacuo  over  oil  of  vitriol  (Chovreiil);  or  hej.tod 
in  vacuo  for  several  houra  to  100^,  or  in  an  opeu  vessel  over  the  oil-bath 
U>  a  temperature  between  120"  and  130^  (Pefouze). 

Properties,  Colourless  or  pale  yellow,  non-cryatallisEmg  syrup,  which 
js  inodorous,  has  a  sweet  tasta,  and  does  not  redden  litnma.  Sp*  gr.  of 
jtrlyceri lie  dehydrated  as  completely  as  pos.^^ible,  i"27  at  10*  (Chevreal); 
1*28  at  15°  (Pclouse),  May  bu  partially  distilled  by  boiling  with  water 
(Chevreul). 

Pebiuse.  ChevreuL  ChcTrouL 

earlier,  later^ 

■p.  gr,  28. 
6C„„„„    36    .,„    SS'IS     ....    39  38     ,...     390$ 

§H 8     ....       8-70     ...       8  76     ....       8-76 

«0. 48     ..M    M17     ».,.    5186    ....     5221 


sp.  gr,  2*7*      Bp.  pr.  2-52. 

...     40*07 37-67 

...       8-SI2     „.,....       9^05 
..     5101     .M,.»     &3'2a 


C^Il^O*       92 


100-00 


100.00 


100-00     lOO'OO     10000 


Lajjreut  {Hemte  »cieui.  14,  341)  nuumcs  a  priraiirir  nucleus  called  Glycene  =■ 
C^H'^^  whence  he  derivL\s  the  ojcy^en-'nucleua,  Gijfcone  =  C^Ii^f)*,  and  regards  gl^cerina 
as  the  alcohol  of  that  nuckus  —  C"H**0^,2HO.  —  BeMelius  {Jahretber.  23,  403)  pro- 
ceeds fram  s  rsdical  cJilk^d  Lipyl  =  C^IV,  which,  with  1  At.  O,  farmn  oTtde  of  lipyl  »» 
CMPO  ;  hy  the  addition  of  "iHO  to  2  At.  oxide  of  Jipyl  (2C^H^'0  +  31IOJ.  At/pGthe, 
ticat  anhydrous  plifceritie  »  C^H^O^  is  produced;  and  thui  with  IHO  forms  hydr^U 
qf  ^Ipcerine,  that  ii  to  &ny  flytieritic  a«  we  know  it  in  the  uncombiupd  stutc.  —  Liehiif 
and  others  assume  a  rAdieai  called  Giycfryi,  C'lF,  which  with  SO  ftirnis  oxide  of 
fflyeeryt  =  C*iFO* ;  and  thrs  with  I  HO  forms  hydrated  oride  of  ytyceryl  = 
C*HW,HO,  or  glycerine  as  knoirn  in  the  frt?^  state. 

Decompositions,  I,  Glycerine,  wlien  exposed  to  a  heat  near  to  red* 
itesa^  diatihi  for  the  most  part  uiialteredf  but  a  a  in  all  portion  of  it  ia 
resolved  io to  a  combustible  gas,  carboruc  acid,  acrol  (p.  365),  empyr<>u* 
matie  oil,  acetic  acid  and  charcoal, — ^It  first  give.^^  oiT  the  water  that  ie 
mixed  with  it;  then  below  a  red  heat,  a  hirjire  quantity  of  glycerine  hut 
slightly  altered,  tn  the  form  of  a  sweet,  somewhat  einpyreurnatic  syriip; 
and  lastly,  at  a  red  heat,  it  leaves  a  residue  of  light  shining  ch*irc(>al,  and 
gives  off  brown  vapours,  which  condense  to  a  black  oil  and  nn  acid  liquid 
having  a  powerful  odonr  and  sharp  taste.  By  repeate«i  distillation  i| 
may  l»e  completely  decomposed,  the  successive  distillatea  exhibiting  a 
continually  f^barper  and  more  bitter  taate  (Scbeelo).  —  Tbe  products 
obtained  by  dry  distillation  are  undecompoi^ed  glycerine,  carbonic  acid 

?i£,  combustible  gas,  acetic  acid,  empyreumatie  oil,  and  charooal  (Fremy, 
ebuxe).  The  glycerine  at  first  passes  over  for  the  most  part  uude^ 
composed,  together  with  a  very  sinall  quantity  of  acrol,  then  swells  np 
and  froths  over  ( R  ed  ten  bach  er), 

2.  In  the  open  fire  glycerine  burns  with  a  clear  flame  (Scheele),  like 
an  oil  ^Freniy).  —  3.  Glycerine  debydruted  as  C4>mpletely  as  posdble,  and 
mixed  with  eight  times  its  weight  of  platinum-black,  becomes  heated; 
absorbs  a  large  quantity  of  oxygen  on  exposure  to  the  air,  giving  off  at 
the  same  time  a  vap^mr  which  bas  a  slightly  ncid  odour,  and  reddens 
litmus;  and  i^  converted  into  a  syrupy  acid,  which  ha-^  a  bitter  and  sour 
taste,  is  neither  volatile  nor  cryjst4illi7.able.  and  with  the  aid  of  heat, 
reduces  meronroui  nitrate  and  nitrate  of  silver  [propionic  acid].  If  the 
experiment  be  made  in  oxygen  gas  ofer  mercury,  copious  absorption 
takes  place,  attended  with  e? olutioa  of  heat,  and  is  completed  in  a  few 
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bonrs;  and  the  glycerine  it  converted,  with  forms tion  of  carhonie 
into  the  above  acid,  which,  if  the  mtxtore  be  kept  in  the  atmosphere  < 
i^Xjrgeo  for  several  days,  is  con»pletely  resolved  into  carbonic  acid  and  J 
*wat€r;  in  this  reaction,  1  At,  C*H*0*  consumes  lOJ  At.  0  (Dobereiner,] 
J,  pr.  Cfum.  28,  490;  2a,  451). —  4.  Gl/cerine  dissolved  in  a  la 
qnantitj  of  water,  and  exposed  to  the  air  for  several  months  at  20*  or 
30%  in  contact  with  well  washed  jeast,  is  converted,  with  ©volution  of  j 
a  few  gmfi-bubbles;  into  propionic  acid  (Eedteubacher,  p*  402^  4). —J 
5,  Every  time  that  an  aqueous  solution  of  glycerine  is  evaporated, 
coloured  substance  is  formed,  which  gives  a  precipitate  with  subaeetateof 
j  lead.  The  lead-precipitate,  washed  and  decomposed  hy  salphurettedj 
bjdrogen,  yields  a  colourless  filtrate,  which,  when  ©vibrated,  first  1 
aastimes  a  yellow,  then  a  brown  colour,  brown  drops  of  lic|aid  forming  at 
the  bottom  and  rising  through  the  liquid,  and  leaver  a  brown  transparent  1 
rci^idne,  which  dissolves  with  turbidity  in  water,  but  completely  iaj 
potash  ley,  forming  a  brown  solution.  When  aqueous  glycerine  i«  eva-J 
pora ted  in  vacuo,  a  substant-e  is  produce<l  which  colours  the  glyoeriQel 
yellow,  and  is  not  precipitated  by  subacetatc  of  lead  (De  JoaghrJ 
Merseliui,  Jahresher,  23,  405).—  6,  In  a  bottle  filled  with  chlorine  |^ 

flycerinc  is  converted,  in  the  course  of  several  months,  with  formatioo  i 
ydn>chloric  acid  gas,  into  a  syrup,  from  which  water  separates  numei^ 
fiakcs  of  a  white,  fusible  substance,  which  has  an  unpleaaant  etf  ~ 
odour,  and  a  very  sour,  bitter  and  harsh  taste  (Pelouze).  — 7»  It  dia 
a  large  aoantity  of  bromine,  with  evolution  of  heat;  after  it  has 
eaturated  with  bromine  while  warm^  water  takes  up  from  the  solutioai 
large  quantity  of  hydrobroraic  acid,  and  separates  a  heavy  oil,  having  ai 
unpleasant  ethereal  odour,  soluble  in  ether  and  alcohol,  and  precipitalih 
from  the   hitter  by   water;   its   formula  is   C"H"Br*0"   (Pelonao),  — 1 
8.  Glycerine  is  rapidly  decomposed  by  peroxide  of  manganese  and  hydro*! 
chloric  or  dilute  sulphuric  acid,  yielding  carbonic  and  a  large  quantity  of  I 
fomiio  acid  (Pe)ouze),  —  9.  It  is  converted  by  nitric  acid  into  oxali0] 
acid,  but   only  after  repeated  eva|K>ration  (Scheele);  it  is  Tery  ^^utfl 
decomposed  by  nitric  acid,  yielding  water,  carbonic  acid,  oxalic  acid,  aaai 
nitrous  fames  (Pelouze).  —  10.  When  syrupy  glycerine  is  acted  opou  slJ 
ordinary  temperatures  by  a  mixture  of  2   vol,  oil  of  vitriol,  and  I  vol  | 
strong  nitric  acid,  violent  action   takes  place,  and  nothing  is  formed  bnij 
product!  of  oxidation;  hut  if  the  mixed  acids  be  cooled  by  a  frertiafj 
mixture  and  the  glycerine  dropped  in,  with  constant  stirring,  it  di^olvei  J 
quietly;  and  on  shaking  up  the  solution  with  water,  an  oil  separate 
which,  when  washed  with  water,  then  dissolved  in  alcohol  and  pr 
tated  by  water,  or  dissolved  in  ether,  recovered  by  evaporation,  and  tl 
dried  in  vacuo  over  oil  of  vitriol,  exhibits  a  jmle  yellow  colour;  !*»  ma^J 
heavier  than  water;  inodorous;  has  a  sweet,  pungent  and  n- 
but  if  placed  on  the  tongue  even  in  very  small  quantity,  ji 
ache,  which  la*ta  for  several  hours*     [Doubtless  a  nitro-compottml,  p.  MlV 
Sobrero,  CompL  rend.  24,  247)*  — 11.  Glycerine  subjected  to  dry  diatu* 
tion  in  contact  witb  bisulphate  of  potash,  yields  sulphurous  ada^Mrolv 
acrylic  ncid,  a  number  of  secondary  products,  and  a  viscid  carbonaoeoti 
restdue;  it  behaves  in  a  simUar  manner  with  oil  of  vitriol,  exoepling  thalj 
in  this  case,  no  acrol  is  ohtained   (Redtenbacher).  —  12*    Mixed  wtthi 
anhydrous  phosphoric  acid,  it  becomes  heated,  gives  off  the  odoar  of  acrol;! 
and  if  afterwards  distilled,  yields  acrol  and  other  products,  the  i 
e  welling  up  and  charring  (lied  ten  bach  er}: 

c^HW  =  c  liw  ^  mo. 
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IT  ]  3,  Wlien  glycerine  is  elowly  added  to  pentacliloride  of  phosphorus, 
great  heat  is  evolved^  hydroe!iluric  acid  is  aisenpiged  in  abuDdancc,  and 
the  mixture  becomes  viscid,  and  liardcns  ou  eotding.  On  treating  tho 
residim  with  water,  or  better  with  carbonate  of  soda,  a  ,?iihstance  acparates 
whiclj  is  heavier  than  water,  and  resembles  precipitated  silica.  If  the 
glycerine  be  added  in  tho  state  of  dilute  solution  to  the  chloride  of 
phosphorus,  or  if  too  much  of  It  be  added  at  once,  the  chief  products 
formed  are  phosphoric  and  hydrochloric  acid,  which  decompose  and 
dissolve  the  above-mentioned  product.  The  latter,  after  complete  wash- 
ing witli  water,  contains  chlorine,  but  no  pliospiiorns.  It  disiiulve^  readily 
in  hot  nitric  iicid  and  in  cold  potash,  slowly  in  boiling  aqueous  ammonia 
or  in  boiling  acetic  acid.  It  la  not  precipitated  from  cither  of  these 
solutions  by  neutralissing  the  liquid.  It  is  insoluble  in  alcohol  and  in 
other.  In  cold  water  it  remains  unaltered;  but  boiling  water  dissolves  it 
slowly,  forming  a  solution,  which  yields  by  evaporation,  a  hard  trans- 
parent substance  m  hich  absorbs  aqueous  vapour  in  considerable  quantity 
(Dnfly,  Chem,  Soc,  QiL  J.  5,  303).  H. 

M.  Glycerine  treated  with  biniodide  of  phosphorus,  yields  gaseous 
propylene,  C*1I",  a  distillate  of  water  and  iodopropylene,  C*H*I,  and  a 
residue  containing  certain  oxygen -acids  of  pliosphorus,  together  w^ith  free 
iodine,  nndecomposed  glycerine  and  a  trace  of  red  pbosphorus  (Berthelot 
8c  De  Luca,  CompL  rttid,  10^  745); 

2C«H*D«  +  PP  +  C^H'-I  +  4H0  +   I  +  (C*H»0«  +  PO^  -  HO). 

The  formation  of  iidftpropylcne  is  due  to  ii  reducing  action  exerted  by  the  PI*  on  tho 
glycerine.  The  liberation  of  C*H^  appeal's  to  be  of  secondarj  importance  (UertUelot 
Ik  De  Luca ;  comjt.  p.  35>5).     ^- 

15.  Glycerine  mixed  with  hydrate  of  potash  and  gently  heated,  j^ivea 
off  a  large  quantity  of  hydro|;en  gas,  and  leaves  a  white  nia^s  conKisttng 
of  acetate  und  fornnate  of  potash  {Dumas  Sc  Stas,  Ann.  C/dm*  Phys,  73, 
14S;  v^.m  Amu  Vharm,  35,  158): 

C«H»CH»  +  2K0  ^  C*H'Kn^  +  CTIKO*  4  All. 

The  fir«t  producta  are  acrylate  of  potash  and  acrol,  inasmuch  as  the 
glycerine,  by  giving  up  4H0  to  the  potash,  which  thereby  becomes  more 
fluid,  is  converted  into  acrol,  which,  if  tho  heat  be  afterwards  increased 
till  tlie  mass  becomea  white,  gives  off  hydrogen,  and  is  converted  into 
acrybte  of  potash;  and  this  compound  is^  by  tho  further  action  of  tho 
pot  rush 'hydrate^  fur  the  most  part  resolved  into  acetate  and  formiato  of 

Sotash  (Hodtenbacher): 
'irst: 

C«IFO«  -  IHO  ^  C*H^O=; 

then: 

CHW  +  KO.HO  ^  CTiaKO*  +  2Hj 

finally: 

CH^KO*  +  kO  ^  3HO  =  C*H3K0*  +  C-HKO*  +  2H. 

IG.  Glycerine  boiled  with  cupric  acetate  or  sulphate,  throws  down  a 
very  small  quantity  of  cnprons  oxide  (A.  Vogel,  Schw.  13,  167\  — 
ir  John  {Arch.  litarm.  [2]  tJH,  37,  Fhann.  Cenlr,  1851,  027),  by  boiling 
glycerine  with  cupric  sulphate,  obtained  a  precipitate  of  cnprlc  hydrate, 
but  no  metallic  copper.  II  ^  Glycerine  boiled  with  aqueous  terchluridc  of 
gold,  throws  down  a  dark  purple  powder  (Vogel), 
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•"  '_■  .-f  ••  :•-:-:£?  '  z"r  -iTz-r  v  r*  w:  i*  Lire  lately  l«<t*D  made  thf 
*•:? 'f*::  *  it  t  i-»  i:;  :f-:»  ,ri:  ■  •-  :j  ivMlffI.«-  frv-ax  vhicb  ic  api^ein 
:ij-  J  ^.■*:-:'?  ?  riT:!-..:  :•:  .t  ;.:^  ■  -  •.■'.\ .  S  :h  with  the  fatty  aciis 
>c*k.-:.  rjjv* .-•.•.  \r.  t ■?•":•?.-. j  s.  ril!-:'!.  azi  with  other  acid^  Mh 
,r^T  •:  iT-i  :  — r*:  ■:  —  Tir  l=  ■  •  :?  *=r«;:e-i  br  prv-loc^jed  contain  ct 
:>^  i.*. :  1-  i  ^-  ■'-•-'"T-  1  jrA  vi  tx'**  a:  a  ie:r.peratare  mure  or  ie« 
=■  .  -i::'!  N  -k-  -  1-  :-:  .-  -:•.  i;  i?  :*  ~-  1.v.»:t*  at  ordiaanr  tempem- 
:^r.>.  ..:':'■  >  -  J  '. -  ;■  r.iZ  .-is^tiw  :-tj  ar«  vl«:a:a->d  by  duubie 
.■.>-  •-.  ■•.  >  :  :  •  :  -  -.•  :  r  >:•"-  i-"  i  >T-:.>:Td  e:L:r?.  They  "luiy  ai«? 
>:  •  -:■;..  :v  ::■;  a::.;i  .  .vir..:«..r:  a:.i  ■.-  a  mixture  Ci  ^lycvriw 
a.:: :  *  • .  i.*  .: 

1::  ;•..:  .>  :"- .*  :  rz- :*i  i-v  --*i:-i'.  ar  i  i^v-aisiMe  of  unitin;:  v::k 
a*ki  *.  >  - ^f  •  :::•:•=  iT:  :rY>:a;.:r-:.  ^iher*  liqui'l  They  all.  »b-2 
t:Yi;c--i  »  :>  i  kaI  *.  *!  *.v  ri:r.«-i>:  :io  vr.j:n;ii  acid  and  jlywHr*. 
Sir.  rj  b-v'-.v: ..  r  :  i.*: :  :t>^  =?..<*#  :bt-3x  in  a  similar  maDoer.  '  \V:ii'= 
tr  t::^:  ^:'"  a*>"'*.^.  ar :  bv  irot-.'Hc  ac:d.  they  yield  irlyceriDe  and  aa 
ethor  of  'b-:^  A*^' '•  pTvr:  isy  -.ri^i  :rere«r::h  :  the^e  two  rvactinoj  iher 
ev"  iV"'.  ^s  v>*r*r.-  *  «■.:&  tr.-?  ra:-?a;  fjkW.  All  of  them,  exce{»tinf  tvi 
til;:»*:-  iire  %%'.»::>,  are  .:-.^  r*>^?*r*i  by  beau  and  yield  acroL  Lacuv. 
auuuouia  vvsu::*  :it':a  into  a^iiiecL 


GLYCERINE.  491 

From  these  facts  it  appears  that  the  glycerine-salts  are  analogous  to 
componnd  ethers  of  the  third  class  (VII,  215)^  and  consequentTy  that 
glycerine  is  analogous  to  alcohol: 

A  compoand  ether  «*  Acid  +  Alcohol     ^  Water 
A  glycerine-salt       »  Acid  +  Glycerine  —  Water* 

Moreoyer,  by  the  action  of  alkalis,  of  concentrated  acids,  and  of  water, 
either  quickly  at  high,  or  slowly  at  ordinary  temperatures,  the  neutral 
fats  or  glycerine-salts  are  resolved  into  acids  and  glycerine,  and  the  ethers 
in  like  manner,  into  acids  and  alcohol. 

The  compounds  of  glycerine  with  acids  may  be  arranged  in  three 
aeries.  Those  of  the  first  series,  which  are  analogous  to  the  componnd 
ethers,  are  formed  by  the  union  of  1  At.  of  an  acid  and  1  At.  glycerine, 
with  separation  of  2  At.  water;  e.g. 

Monoacctin C^HWOs  =  OH<0<  +  CH'O*  -  2HO 

Monobutyrin   CMRI^O*  =  C8H«0*  +  C'HK)'  -  2HO 

Monovalerin... C^HWOs  =  C»0H»«O<  +  C«H80«  -  2HO 

Monostearin C«H«08  =  C»H»0*  +  C«H«0'  -  2HO 

Monochlorhydrin....  CH^CIO*  =  HCl  +  C«H80«  -  2H0. 

The  second  series  is  formed  by  the  union  of  2  At.  acid  and  1  At. 
glycerine,  with  separation  of  2  [?]  or  4  At.  water:  t,g, 

Biacctin    C"HWOio  =  2C^H<08  +  C«H80«  -  4HO 

Bibutyrin C«H«OW  =  2C8H''0*  +  C«H80«  -  2HO  [?] 

Bivalerin  C»H»0>2  =  2C»0H»«O^  +  C«HSO«  -  2HO  [?] 

Bistearin C^bH^OU  «  2CWH»0«  +  C^HW  -  2HO  [?] 

Biethylin  C>*H'«0«  =  2C*H«0»  +  C^H^O*  -  4HO 

Bichlorhydria  C«H«C1203  =  2HC1  +  C«H80«  -  4HO 

Beniochlorhydrin  .  C»H"C10«  =  C"H«0^  +  HC1  +  C«H*0«  -  4H0 

The  third  series  results  from  the  union  of  3  At.  acid  and  1  At. 
glycerin^  with  separation  of  6  At.  water:  t,  g, 

Triacctin  CmH"OW  «  3C«H<0<    '  +  C^H^O*  -  6HO 

Tributyrin    C»H»OW  =  SC^H^O^       +  C«H80«  -  6HO 

TriTalerin C*»H'20W  «  SC^oHMIO*     +  C«H«0»  -  6HO 

Tristearin c"*Hi«>OW  «  3C»H»0«     +  C«H«0«  -  6HO 

Triolein    C^ni^WQW  =.  3C»H«0<     +  C«H80«  -  6HO. 

The  bodies  of  this  last  series  are  perfectly  identical,  in  properties  and 
composition  with  the  natural  fats,  stearin,  olein,  &c.  (Berthelot). 

[The  bodies  of  the  first  series  may  be  regarded  as  glycerine  in  which 
1  At.  H  is  replaced  by  the  radical  of  the  acid,  or  again  as  glycerine 
coupled  with  1  At.  of  an  oxygen-nucleus  derived  from  the  primary 
nucleus  of  the  series  to  which  the  acid  belong,  by  the  substitution  of 
20  for  2H;  thus,  nionoacetin  may  be  regarded  as  glycerine  in  which 
]  At.  H  is  replaced  by  I  At.  othyl,  C*H'0',  or  as  1  At.  glycerine  coupled 
with  1  At.  of  the  oxygen-nucleus  C*H'0'  (ethylene)  formed  from  ethylene^ 
C*H^;  by  the  substitution  of  20  for  2H: 

CiOHM>0»  -  C*{c4H«o»}^  "  C«HH)«,OH«0«: 
similarly,  for  monovalerin : 

CWH»«0»  -  C«{(,u,2Jq,|0«  -  C«HH)«,CWH80'.| 

The  bodies  of  the  second  series  (with  some  apparent  exceptions)  may 
be  regarded  as  glycerine  in  which  2  At.  U  are  rep^c94  by  2  At.  of  n 
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mdical,  or  as  1  At.  glycerine  coupled  witb   2  At.  of  tlie  correspoudin 
nucleus;  tlius  for  biacetin,  we  have: 

and  for  bietliylin: 

Biit  liibutyriii,  bivaleriu,  and  bigtearin  appear  to  deflate  from  tUia  la 
inasmiK'li    as    (according    to    Berth  clot's    analyses',    their    formiitioii 
attouded  with  the  elimination  of  only  2  At.  water  instead  of  4   At.     Ai 
hoAvcver  tlio  purifi cation  (>(  theite  substances  is  attended  with  considembli 
diUiculty,  it  la  probable  that  the  anomaly  is  only  apparent  and  will  h 
removed  by  further  investigation      According    to    the   above  law,  tb 
formula^of  bibutyrin  ehould  be : 

and  similarly  for  the  rest* 

The  bc)dies  of  the  third  series  may  h(^  regarded  as  glyc«nDe  m  wliicli] 
3  At.  H  are  rcplacctl  by  a  radical,  or  as  (>  At.  glycerine  coupled  wiiil 
3  At.  of  the  corresponding  nucleus:  e,f/,  for  trlacetin,  and  trf stearin; 

The  cblorhydrins  belong  altogether  to  a  different  type;  see  page  498 J 


Conjwjated  Compoumh  of  Glycctine^ 

Phosphoglyceric  Acid.    C4l*o^HO,PO^ 

Pklouze  (1845),     CompL  rend.  21,  718;  also  /,  pr.  Chem^  36,  257* 
GoBLEv.     iV:  J,  Fharm,  0,  IQl;  11,  40r>j  12,  5. 

Glycf^rin-phokphftnUuref  Atide photpkogh/crriqve.  Occurs  [in  the  form  ©f  »j 
peculiar  c<»mp<iund  with  oleic  and  margaric  ttcid]  in  the  yolk  of  egjjs  mml  j 
in  ibe  bmiu  (Gobley). 

Prrpnration.     Glycerino  mixes  witb  an  excess  of  anbydrooi 
plioric  acid  or  its  solid  hydrate,  the  temperature  of  ibo  mixture 
above  100^,  and  a  Inn^je  qiismtity  of  phospbo;:ljceric  ocid  being  fon 
The  niixttiro  is  ilisjsolved  in  water;  neutralized,  first  with  carbonale  of 
baryta,    and    then    with    bar  vta- water;   filtered   from    the    pbo^pbiitc   of  I 
baryta;  and  the  baryta  prceipitntcd   from  the  filtrate  by  an  e(|uiraleotf 
quantity  of  eulphurie  acid:  the  filtered  liquid  is  an  aqurous  solotioii  uf] 
p b OS ph o^d y ee ric  acid  ( Pc h m ze ) * 

To  obtain  tln»  acid  from  yolk  of  e^Pt  tbai  substance  is  freed  frotn  tlit  j 
greater  part  of  its  water  by  heat;  then  uxljr.uated  with  boiHng  aleobol  of  | 
lather;  the  filtrate  evaporflted;  the  residue  couaieting  of  enroll   aod  a  I 
vimd  substance  (maficre  t^qutuae"^^  tiQll^ted  on  a  filter,  anobft  to  draia 
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in  the  hot  air  chamber  till  the  greater  part  of  the  oil  has  run  off;  and 
the  residual  viscid  matter  pressed  ^tweeu  folds  of  paper,  renewed  as  often 
aa  any  oil  is  thereby  extracted.  The  soft,  orange-yellow,  translucent 
mass,  smelling  of  yolk  of  egg,  is  then  heated  with  dilute  potash  in  the 
"water-bath  for  24  hours;  the  solution  slightly  supersaturated  with  acetic 
acid;  filtered  from  oleic,  margaric  acid,  &c.;  the  filtrate  precipitated  with 
neutral  acetate  of  lead;  the  precipitated  phosphoglycerate  of  lead  washed, 
suspended  in  water,  and  decomposed  by  sulphuretted  hydrogen;  the 
filtrate  concentrated  by  gentle  evaporation,  and  freed  from  a  small 
quantity  of  hydrochloric  acid  by  agitation  with  a  small  quantity  of  oxide 
of  silver,  and  filtration;  the  silver  precipitated  by  sulphuretted  hydrogen; 
the  filtered  liquid  freed  from  a  small  quantity  of  acid  phosphate  of  lime 
by  saturation  with  lime-water ;  the  liquid  separated  by  filtration  from 
the  phosphate  of  lime ;  and  the  solution  of  phosphoglycerate  of  lime 
evaporated  to  the  crystallizing  point.  The  crystals  are  purified  by  again 
dissolving  them  in  water,  filtering,  and  evaporating  to  the  crystollizing 
point;  the  lime  precipitated  from  their  aqueous  solution  by  an  equivalent 
quantity  of  oxalic  acid;  and  the  filtrate  evaporated  in  vacuo  (Gobley). 

Properties,  Viscid  mass,  having  a  very  sour  taste  (Gobley).  Accor.l- 
inff  to  Pelouze,  the  aqueous  acid  cannot  be  concentrated  beyond  a  certain 
point  without  decomposing,  oven  in  the  cold:  hence  the  mass  obtained  by 
Gobley  doubtless  contained  free  phosphoric  acid  and  glycerine. 

Decompositions,  The  acid  when  ignited  leaves  a  very  acid  charcoal. 
Its  solution  in  10  pts.  or  more  of  water  may  bo  boiled  without  decom- 
position; IfUt  a  more  concentrated  solution  is  decomposed  thereby,  with 
liberation  of  phosphoric  acid  (Gobley). 

Combinations,     The  acid  dissolves  readily  in  Water  (Gobley). 
Its  salts  are  generally  soluble  in  water,  but  insoluble  or  very  sparingly 
soluble  in  alcohol  (Pelouze). 

Phosphoglycerate  of  Baryta,  —  Soluble  in  water,  ani  precipitated 
Arom  the  solution  by  alcohol  (Pelouze). 

Dried  at  150*.  Pelonse. 

3B«0,P05    224-6    ....    7302    73 

C*H70*  830    ....    26-98 

C«H«Ba20«,HO,PO^ 3076    ....  lOOOO 

Pelouze  states  that  1*016  pts.  of  the  salt  leare,  when  igaitrd,  1*246  pts.  of  phoi» 
phate  of  baryta,  therefore  73  per  cent;  but  1*916  :  1*1246  «  100  :  65*05  ;  one  of  his 
numbers  is  therefore  incorrect. 

Phosphoglycerate  of  Lime,  —  Snow-white,  pearly  laminsB,  inodorous, 
l)ut  having  a  rather  sharp  taste  f Gobley).  Sustains  a  heat  of  170° with- 
out decomposition  (Pelouze) ;  blackens  at  a  somewhat  stronger  heat 
(Gobley).  When  boiled  down  with  lime  and  water,  it  is  resolved  into 
phosphate  of  lime  and  glycerine,  which  may  bo  dissolved  out  by  alcohol 
(Gobley).  Dissolves  much  more  abundantly  in  cold  than  in  boiling 
water,  so  that  it  separates  almost  completely  from  the  cold  solution  on 
boiling;  from  the  aqueous  solution  it  is  precipitated  by  alcohol  (Pelouze^ 
Gobley). 
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GoUey. 

SOiOPO^ m-4  —  M-SS     6t-l«  40^ 

«C 3M  _  1711 17-00 i;-W 

7H 7-0  _  3-33 3-42 3-4> 

SO 40-0  _  19-01 19-48  WIS 

C*HH:^0^,Haro* tlO-4    _  lOO^    lOO-OO    lOMI 

FkmpMywvU*  ^  Lead.  —  InsolaUe  m  wmter.  After  dijii;  it 
120^,  it  kmTM  OD  ignitioo  77*5  p.CL  diplumbato  of  leftd,  and  ia  tMidn 
CWFIiW^O,PO»  (PdoBie). 


SoJ^iho^jceric  AcidL   Q/Issf^l^v. 

PkLDcn  (1830).    JbaL.aim.njf^^%\\ilimJmm.Fhmm.\%,Vi\\ 
20,  212;  ako  y.  /r.  Om.  10,  280. 

G»ggrii  fffhu/iliJiirf,  ilfltfr  «4%4f«rifM. 

iV«]Mf«lioii«  —  1  pt  of  gljceriiie  is  mizod  wiA  2  pto.  oil  of  ntrid, 
wberenpoa  a  cooadeiaUe  OToletioD  of  heal  takes  plaee;  tlie  moM^  wki 
coltL  disaolred  in  water;  die  eolation  eatniated  with  lime,  filtered,  aid 
eTapoiated  u>  a  errap;  tke  cnretaU  of  tbe  lime-eali  which  eepaiate  ot 
oooiiDf  .  eoUeeted  and  diseolTed  in  water;  the  line  precipitated  froB  tk 
•olation  bj  the  proper  qoantitj  of  oxalic  acid;  and  the  liquid  lUteicd. 

Bt  this  process,  aqu^m*  tulpke^jfeeric  aM  ia  obtained  in  the  foraif 
a  oiocLrless,  inv>ior»us.  strongly  acid  liqaid,  which  may  be  eraporated  a 
T;icuo.  even  at  a  umperatore  a  few  degrees  below  0^  and  when  modentelj 
coQcectrated.  doea  not  resolre  itself  into  free  fiiilphnric  acid  and  glycerio^. 

The  aquev'os  acid  decc*niposes  carbonates.  The  gulpkoglyctraia 
decv-mpAee  with  great  facility  and  are  very  solable  in  water.  (The  polish- 
salt  and  the  lime-salt  yield  by  dry  distillation,  snlpburoas  acid,  tcrvlie 
acid,  acrol.  and  secondary  products  of  decomposition.  BedtenbecLer, 
Jaa.  i^idrw.  47,  US). 

Sulpkoglfcerate  of  Baryta,  —  Its  aqQeons  solution  heated  with  harrti 
15  rv^solved*  eren  below  IOC  into  sulphate  of  baryta  which  is  precipitAied, 
and  an  aqueous  solution  of  glycerin. 

^•i  yUy'ytYTvi.V  :/  Lime.  —  The  aqueous  acid  neutralized  at  a  moJcnte 
heat  wi:h  mflk  of  lime,  then  filtered  and  eraporated  to  a  syrup,  yields  uu 
ccK^linc.  colourless  needle*  which  have  a  bitter  taste.  The  salt  begins  to 
decomjKvse  between  140"  and  150%  emitting  an  intolerable  odoar  of 
distilleti  tallow  ^of  acrol,  according  to  Redtenbacher),  and  leaves,  first  i 
carK^naceous  residue,  then  a  white  residue  of  snlphate  of  lime.  This  resi- 
due moistened  with  sulphuric  acid  and  again  ignited,  amounts  to  35*4  p.e- 
of  the  salt  dried  at  ^20^  —  The  aqueous  solution  of  the  salt  is  not  dccuo- 
P^^^hI  bv  lime-water  at  ordinary  temperatures,  and  therefore  doea  not 
suWquently  precipitate  chloride  of  barium;  but  after  boiling  for  s  sbod 
time  with  lime-«~ater,  it  contains  sulphate  of  lime,  and  cons(>quent]y  funs* 
a  precipitate  with  chloride  of  barium.  The  crrstallixed  ealt  disaolrefii 
^ess  than  1  pt.  of  water,  but  not  in  alcohol  or  ether. 


CaO    

BIBTHTLIN. 

Dried  at  100^ 
28    ....     14'66    .... 

Pelouze. 
14*58 

2  80» , 

80    ....     41-88     .... 

. ...     41-22 

6  C    , 

36    ....     18-85    .... 

....     18-85 

7  H    

7    ..-      3-66    .... 

....       3-70 

5  0    

40    ....     2095     .... 

21-65 

49S 


C»H7CaO,2SO» 191    ....  10000    10000 

The  Lead-salt  has  a  similar  constitution^  and  is  soluble  in  water;  so 
likewise  is  the  silver-salt  (Pelouze). 

Dulk  (Bert.  Jakrh,  1821, 166),  by  treating  olire-oil  with  oil  of  vitriol, 
obtained  a  sulpkoleous  acid  {(schwe/elblige  Saure)  forming  with  baryta 
a  soluble,  crystal lizable,  bitter  salt  which  charred  in  the  fire,  with  tume- 
faction and  slight  inflammation;  the  presence  of  sulphur  in  this  acid  was 
not  however  demonstrated. 

It  may  be  assumed,  with  much  greater  confidence,  that  the  acid 
described  in  1 823  by  Chevreul  (Jiecherches  sur  les  corps  ffra$j  457)  under 
the  name  of  Sulpko-^dipic  acid,\a  identical  with  the  sulphoglyceric  acid  of 
Pelouze.  Chevreul  heated  a  mixture  of  equal  parts  of  hog's  lard  and  oil 
of  vitriol  to  100°  for  a  few  minutes;  mixed  it  with  water,  slightly  super- 
saturated the  filtrate  with  baryta-water;  filtered  again,  and  evaporated 
the  filtrate  to  dryness;  washed  the  residue  with  water;  dissolved  it 
in  alcohol;  and  by  evaporating  the  filtrate,  obtained  an  uncrystallizable 
baryta-salt,  which  had  a  pungent  and  afterwards  sweetish  taste,  and 
when  heated  gave  ofi*,  besides  sulphur,  sulphurous  acid,  and  sulphu- 
retted hydrogen,  a  vapour  having  a  sour,  empyreumatic  and  very  pungent 
odour,  and  left  a  residue  of  sulphide  of  barium  mixed  with  charcoal. 
By  decomposing  the  aqueous  solution  of  the  baryta-salt  with  sulphurio 
acid,  and  filtering,  Chevreul  obtained  the  aqueous  acid,  which  when 
evaporated,  formed  a  very  sour  syrup,  yielding  when  heated,  products 
similar  to  those  obtained  from  the  baryta-salt,  and  emitting  a  still  more 
pungent  odour. 


1  Biethylin.    C»*ffH)«=(C*Hy,C«HW=C«{,^5x.}o*. 

Berthelot.    N.  Ann,  Chim.  Plys.  41,  305. 
DiethfKnM  (Berthelot) ;  BUtkyiogfyeeriM. 

Formation  and  Freparation,  By  the  action  of  hydrobromic  ether  on 
glycerine  in  presence  of  potash. 

C«H80«  +  2C^H«Br  =  2HBr  +  Ci*H»«0«. 

A  mixture  of  glycerine,  hydrobromic  ether,  and  excess  of  potash  is 
heated  in  a  sealed  tube  to  100°  for  24  hours.  Two  liquids  are  then  found 
in  the  tube,  the  lower  consisting  of  glycerine  and  bromide  of  potassium 
partly  crystallized;  the  upper  of  undecomposed  hydrobromic  ether  and 
biethylin.  On  distillinfif  this  upper  layer,  the  hydrobromic  ether  distils 
over  at  40®,  and  almost  immediately  afterwards,  the  temperature  rises  to 
191°,  at  which  point  the  biethylin  distils  over. 

Properties.  Transparent,  colourless  oil,  tolerably  mobile.  Sp.  gr,  0*92 
Boils  at  191^.    Odour  ethereal  and  somewhat  peppery  (BertliQkt\^ 
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Maj  be  regtrded  as  a  conjugate  compoand  of  2  At.  ethylene  with  1  At.  gljoerine, 
or  as  glycerine  in  which  2  At.  H  are  replaced  by  ethyl.     [W]. 

Biethyline  enclosed  in  a  sealed  tube  with  pure  lime,  and  heated  at 
one  end  with  the  precaution  of  returning  the  liquid  to  the  red-hot  lime, 
emits  an  odour  of  acrol.  —  Distilled  with  a  mixture  of  1  pt.  sulphuric  and 
8  pts.  of  butyric  acid,  it  yields  butyric  ether  (Berthelot). 


t  Acetin.     C»'>H«W=C*H«0«.C«H«0«=C«|^,2^,}0«. 

Berthelot.    iT.  Ann.  Chim.  Phys.  41,  277. 

Monoaeitmef  Othyloglylcerine. 

Obtained  by  heating  a  mixture  of  glycerine  and  glacial  acetic  acid  to 
]  00^  for  24  hours.  —  An  acetin  is  also  formed,  but  in  very  minute  quantity,  whoi 
the  two  liquids  are  left  in  contact  for  three  months  at  ordinary  temperatures.  —  Hydro- 
chloric acid  heated  to  100^  with  acetic  acid  and  glycerine,  yields  after  9  days,  an  acetin 
mixed  with  chlorhydrin.  —  Acetin  is  not  obtained  by  distilling  glycerine  with  a  mixture 
of  sulphuric  and  acetic  acid  (Bertlielot). 

Neutral  liquid  having  a  slightly  ethereal  odour.     Sp.  gr.  1*20. 
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May  be  regarded  as  1  At.  glycerine  coupled  with  1  At.  othylene  (a  nucleus  derived 
from  ethylene,  C^H^,  by  the  substitution  of  20  for  2U),  or  as  glycerine  in  which  1  At. 
II  is  replaced  by  othyl.     [W.] 

Acetin  treated  with  alcohol  and  hydrochloric  acid,  yields  glycerine 
and  acetic  ether.  —  Mixed  with  half  its  bulk  of  water,  it  forms  a  clear 
liquid,  which  becomes  turbid  on  the  addition  of  two  more  volumes  of 
water,  but  the  acetin  does  not  separate  from  it;  the  emulsion  continues 
opalescent,  notwithstanding  the  addition  of  a  large  quantity  of  water. 

Acetin  mixes  with  ether  (Berthelot). 


t  Biacetin.    C"H"0»°=(C*H«0')^C•H«0*=C•[,^,^^J'Q,  ,|o«. 

Berthelot.    K,  Ann.  Chim.  PJujs,  41,  278. 

Diac^ine,  Biot/iylogli/cerine,  Acetidine, 

Obtained:  1.  By  heating  glacial  acetic  acid  with  excess  of  glycerine 
to  200°  for  threo  hours,  —  2.  By  heating  the  Bamo  two  liquids  together 
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to  275^  —  3.  Bj  heating  glycerine  to  200^  with  acetic  acid  diluted  with 
an  equal  bulk  of  water.  —  4.  By  heating  to  200"^  a  mixture  of  1  pt 
glycerine  and  4  or  5  pts.  acetic  acid.  —  The  product  is  purified  by 
saturating  the  free  acid  with  carbonate  of  potash  and  distilling.  — 
The  liquid  thas  neutralized  often  separates  into  two  layers,  each  of  which  contains  an 
mcetin  ;  the  upper  liquid  appears  also  to  contain  an  aceioglpeeraie  of  potash, 

Biacetin  is  a  neutral  odoriferous  liquid,  having  a  sharp  taste.  When 
carefully  heated,  it  boils  at  280°,  and  distils  without  alteration.  Sp.  gr. 
of  the  distilled  product  =  1*184  at  16'5°;  of  another  sample,  prepared 
at  170^  and  not  distilled,  1*188  at  13^  When  cooled  to  —40'',  it  assumes 
a  viscid  consistence,  like  olive  oil  on  the  point  of  solidifying. 


14  C  
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100-0 

Biacetin,  like  acetic  ether,  becomes  slightly  acid  by  contact  with  the 
air;  in  2^  months  in  the  dark,  it  absorbs  1  per  cent  of  oxygen.  In 
contact  with  brass,  it  absorbs,  like  acetic  ether,  5  per  cent  in  the  same 
time.  —  Treated,  in  the  cold,  with  hydrochloric  acid  and  alcohol,  it 
yields  acetic  ether  and  glycerine.  —  Treated  with  baryta,  it  yields 
syrupy  glycerine  and  acetate  of  baryta,  which  may  be  separated  by 
cold  alcohol;  100  pts.  of  biethylin  thus  treated  yield  a  quantity  of  acetate 
of  baryta  corresponding  to  66''4  pts.  of  acetic  acid,  and  52*4  of  glycerine, 
making  together  118*8  pts.;  calculation  requires  68*2  pts.  acetic  acid 
and  52*3  glycerine,  making  together  120*5  pts. 

Biacetin  mixes  with  j&VA^*  and  dissolves  in  Benzine,  but  is  nearly  or 
quite  insoluble  in  bisulphide  of  carbon  (Berthelot). 


f  Triacetin.  C"H"0"=(C*H«0»)S(?^HH)«=C«[,p4S3oa\3lo«. 


i(C*HW)»/' 


Berthelot.    i\r.  Ann.  Chim,  ^hys.  41,  282. 
7VJoM|r/tfi,  Triothyloglyeerine* 


Obtained  by  heating  biacetin  to  250^  for  three  hours  with  15  to  20 
times  its  weight  of  gLicial  acetic  acid. 

Neutral,  odoriferous  liquid,  having  a  sharp  and  somewhat  bitter 
taste.     Sp.  gr.  1*174  at  8^.     Volatilizes  without  residue. 
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Triacetin  treated  at  ordinary  temperatures  with  alcohol  and  hjrdro- 
ehloric  acid,  yields  acetic  ether  and  glycerine.  —  With  baryta,  it  yields 
glycerine  and  acetate  of  baryta.  100  pts.  thus  treated  yielded  80*6  pts. 
acetic  acid  and  43*1  glycerines  1237;  calculation  requires  82*6  acetic 
acid  and  42*2  glycerine  =  124*8. 

TOL.  IX.  1  'B. 
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Triacetin  is  jnsaliible  in  -waier^  and  doee  not  mix  witb  it*     Dinolre 
very  readily  in  dilute  alcohol  (Berthelot). 

A  compoutiti  of  acetic  acid  and  g^lycrrine,  probably  triacetin*  appcArs  to  exiit 
ood'Iiver  oil  (Jotigb,  Bert.  JahrtnL^,  1 84 3),  and  in  consideriibte  qnantity  in  the  cU  < 
ButmymftM  eurGpa^us  (Scbweiier^  J*  pr.  Chem,  53f  437 ;  ^nn.  Phmrm.  SO^  ^89;  < 
re»ber.  L,  Sf  K,  1851,444). 


T.  Cklorine-nuclcus.    (T^ITCIO*, 
CMorhydrin.    OWaOK 
Berthelot.    ^.  Attn.  Chim.  Pht/i,  41|  290. 

Obtained  by  sataratiDg  gently  heated  glycerine  with  hjdrodilefH>| 
aoid  gae: 

C*Hi»0^  +  HCl  =  C^WCIO*  +  2H0- 

The  liquidj  after  saturation,  must  bo  kept  at  a  tomperatnre  of  100*^  fori 
36  hours;  otberwie^e  the  product  is  extremely  smalL  The  aalutioii  ill 
then  mturated  witb  carbonate  of  soda,  agitated  with  ether,  and  the  ether  I 
evaporated.  Ou  dieliiliog  tbe  residue,  the  cblorhydrin  disiiia  orer  all 
227^  It  must  be  treated  once  more  witb  carbonate  of  Boda  and  ether.  ^'I 
A  chlorltipdni]  h  also  ftbt^ine^l,  btit  in  very  tmall  quantity,  by  flowly  diitilltii^  plyc 
jn  a  stream  ot  liydrochlorie  acid  leaSt 

Neutral  oil,  having  a  fresh  etbereal  odour  and  a  sweet  taste,  with  I 
pungent  after-taete.  Sp.  gr.  1'3I,  Retains  its  fluidity  perfectly  at— 3^*.l 
Boila  at  227^- 


7  H 

CL,.„...„ 

.,„...„.     48*0     , 
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35*4     . 
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C«H^aO*   ..............  1^2*4     , 

...  100  0    .. 

..„..  100*0 

May  be  regntded  ikS  chloride  o/glifcyl,  C^H^O^'iCl,  or  as  a  chlorine-j 
from  the  oxygen-niicleui  C^H^O*,  by  tbe  subitttution  of  ICl  for  111. 

Cblorhydrin  bums  witb  a  wbito,  green -edged  flame,  emitting 
chloric  acid.  —  Oxide  of  load  eaponifjes  it  slowly  and  with  difKe 
yielding  quantities  of  gljrerine  and  hydrochloric  acid  nearly  prop^rr 
tional  to  the  atomic  weigbta  of  those  bodies.  —  Does  not  prbcipita£i 
nitrate  of  ailvcr,  at  least  not  imniediately. 

Cblorhydrin  mixes  with  its  own  bulk  of  Water.     With  8  or  10  tioiis 
its  bulk   of  water,  it  forms  a  very  stable  emuleion,  which   renmiun 
tered,  after  being  left  at  rest  for  a  mouth,  —  It  also  mixes  with  JUkr^ 
(flerthelot).  , 


AcETo-cuLORHYDitiN.    C^^H'CIO^  =  C*H'C10*  -K  C*H»0».     Oht«ib«4 
together  with  bichlorhydrin,  by  passing  bydrochloric  acid  gas  to 
tion  through  a  mixture  of  acetic  acid  and  glycerine  kept  at  a  temp 
of  100^  for  several  bourui  leaving  the  liquid  to  iUolf  for  seveiml^ 
or  weoks;  and  then  saturating  it  with  carbonate  of  soda.     Ac^t 
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4riii  then  separates  in  the  fonn  of  a  neutral  oU^  very  fluids  nearly  inso* 
lable  in  water,  and  haying  a  very  decided  odour,  like  that  of  acetic  acid. 
It  remains  liquid  at  —40^  but  solidifies  in  a  transparent  mass  at  —78% 
Boik  between  180°  and  200%  By  analysis  it  was  found  to  contain  31*9 
p.o.  C,  5*2  H,  and  400  CI.  The  above  formula  requires  39*4  C,  59  H, 
and  28-3  CI,  and  that  of  bichlorhydrin  (inf.),  giyes  27'9  C,  4*7  H, 
and  54*6.  The  composition  of  the  oil  is  therefore  that  of  a  mixture  of 
aoetochlorhydrin  and  bichlorhydrin.  By  repeated  fractional  distillation, 
a  substance  separates  from  it  which  boils  at  180°  and  appears  to  be 
bichlorhydrin;  the  remainder  boils  between  190°  and  230^,  without  exhi- 
biting a  fixed  boiling  point 

Acetochlorhydrin  may  be  regarded  as  chlorhydrin  having  1  At.  H 
replaced  by  othyl,  C*H'0';  or  as  1  At.  chlorhydrin  coupled  with  1  At, 
ethylene,  C*H'0»  (Berthelot,  iV.  Ann.  Chim.  Fhys.  41,  303).     , 

The  three  following  compounds  are  derived  from  different  naclei. 

BiMorhydriny  C'H'Cl'O'.  —  Obtained  bv  dissolving  glycerine  in  1 0 
or  12  times  its  weight  of  fuming  hydrochloric  acid,  and  heating  the 
solution  to  100°  for  three  or  four  days;  then  saturating  with  carbonate  of 
potash,  agitating  with  ether,  and  evaporating  the  ether,  first  in  the  water- 
bath,  then  in  vacuo.  The  liquid  thus  obtained  is  nearly  pure  bichlorhy- 
drin; it  begins  to  boil  at  178%  and  passes  over  constantly  at  that  tem- 
perature to  the  end: 

C«H«0«  +  2HC1  -  C«H«CPO«  +  4 HO; 

Bichlorhydrin  is  also  formed,  though  in  small  quantity,  in  the  preparation 
of  monochlorhydrin  (p.  498);  it  is  then  found  among  the  earlier  portions 
of  the  distillate. 

Neutral  oil,  having  a  very  decided  ethereal  odour.  Sp.  gr.  1'37. 
Boils  at  178°.    Remains  perfectly  fluid  at  —  35°. 
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Primary  nucleus  C^H***;  oxygen-nucleus  CHW ;  chlorine-nucleus  C«H«C1W ; — 
or  primary  nucleui  0>H«;  chlorine-nncleut  CH^K)!';  bichlorhydrin  ->  C*H<C1*,0'. 

Bichlorhydrin  burns  with  a  white  green-edged  flame,  giving  off 
hydrochloric  acid.  —  When  treated  with  potash,  even  in  the  cold,  it  soon 
deposits  crystals  of  chloride  of  potassium.  After  a  sufficiently  pro- 
longed reaction  at  100^  in  a  close  vessel,  the  liquid  no  longer  contains 
,  any  substance  soluble  in  ether.  It  contains  a  considerable  quantity  of 
chlorides,  and  if  evaporated,  after  the  addition  of  hydrochloric  acid, 
forms  a  syrupy  liquid,  which«  when  treated  successively  with  alcohol  and 
oxide  of  silver,  yields  glycerine. 

Bichlorhydrin  mixes  with  ether,  bqt  does  not  form  a  stable  emulsion 
with  water  (Berthelot,  N.Ann.  Chim.  Phya.  41,  297). 

Epichlorhydrin,  C*H*C10'1  —  Formed  by  the  action  of  hydrochlo- 
ric acid  upon  bicUorydrin.     1.  Several  flasks  of  1  litre  capacity  were 

2  K  2 


500 


phopylene:  chlorine-nuclkiis  c'H"cio^ 


filled  witli  flry  bydrodiloric  acitl  g.isj  about  a  gramme  of  WclilorUydria 
introduced   into  each;  tlie  flaska  then  sealed,  and  kept  for  62  bouT«  al 
1()0\     The  acid  was    then   neutralucd  with   potash,  and   the  liquid  dis^J 
tilled.     Tlio  firrft  portions  of  water  that  parsed  over  were  accompani*^! 
,  by  a  limpid  liqtiid  lieavier  than  water,  and  having  an  ethereal  odour  jiisll 
like  that  of  hydrochloric  ether,  hiit   more   pcraistent     Sp.  gr.   bet  ween  I 
1*2   and  13.  — 2.   A    solntion   of  bichloriiydrin    in    1.^    to  20   time^  it 
weii^ht  of  fuming  hydrochloric   acid  was  kept  at  a  tcmpemture  of  100 
for  fifteen  hoursj  thia  liquid  then  neutralized  with  lime,  and  distilled.     Aill 
oil   was  thu3  obtained  exactly  resomhling  the  preceding  in  odour  audi 
other  propertiea;  it  distilled  between  120''  and  130''. 

Berthetot. 
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Primary  tiuckus  C^W ;  chlorine -uncle  as  CIPCIO^.  —  The  formula  ©f  Ibii  M\ 
must  not  be  reg^arJed  as  dcfinitelf  estatilbb^d,  tis  it  was  probably  nnt  obtained  in  ft  f>Luii 
of  purity.  The  formula  af^ccs,  however,  with  iht*  rr^uUs  of  the  nction  of  pot« 
on  tlic  compnuml  (rid,  in/.)  nnci  with  its  romparatively  low  boiling  pomt,  Foftl 
chlorhyclrin,  CH'CIO^  boils  at227^  and  epichlorhydnn.  which  dtfTers  from  it  by  2Hi 
boUa  Ht  120''  or  130°.  Now,  according  to  YH,  61,  the  abstricdon  of  2 HO  ~ 
the  boiling  point  of  a  compound  by  about  110**. 

Epichlorhydrtn  (prepftred  by  the  second  process),  is  decompoeed  U 
potash  at  100  ,  yiehlinof  an  alkaline  liquid,  which  cnnt^Lins  a  considcralili 
quniitity  of  chlorides;  does  not  give  oil' intlamnmhle  vapours  when  lioih'Jd 
give.g  np  nothing  to  ether;  and   when   treated  euccessivcly  with  hydn 
chloric  acid  and  absolute  alcohol,  yields   a  conaiderable  quantity  of  i 
syrupy  substance,  which  ii?  deliquescent,  nearly  fixed,  and  similar  to 
identical  with  glycerine  (Berthclot,  N,  Ann.  Chtm,  Fhj/s.  41,  299). 

lodkijdrin,  C**H"rO*. — Obtained  by  saturating  glyoerine  witli 
liydriodic  acid,  keeping  tlie  liquid  in  a  close  vessel  at  100^  for  forty  boars, 
and  then  treating  it  with  potaah  and  ether: 

2C*HW  +  HI  -  C^H'^IO^  +  CnO. 

Syrupy  liquid,  which  exhibits  a  golden  iridescence,  lias  a  saocliariii 
taste,  is  not   volatile,   but  burns  without   residue,  emitting  Tapoan 
imline.     Treated   with   potash  at    100*^,   it   is  very  slowly   deconiii 
yielding  glycerine,  iodide  of  pota&sium,.  nnd  a  liquid  which  is  free  J 
iodine,   soluble  in  ether,   volatilizes  pretty  easily,   and  is  oompoded 
C*H*0' =  C*H^O»  -  3H0. 

loflhydrin  dissolves  one-fifth  of  its  volumo  of  water.     It  i«  iosoluti 
in  water,  hut  soluble  in  alcohol. 

Tho  iodine  contained  in  cod-liver  ull  and  other  oils  of  like 

may  possibly  Iso  in  the  form  of  this  or  some  similar  compotuid  (Bertlifla 
&  Do  Luca,  OompU  rend.  30,  745), 
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uVUro-nucleus,    C«H»XH)*. 

f  Nitroglycerine.    (?»N«H»0^«=C«H»X«0*. 

SoBRBRo.    Compt  rend.  24,  247. 

B.  Railtok.    Chem.  Soc.  Qu.  J.  7,  222. 

DiicoTered  by  Sobrero  |  more  minatdy  investigated  by  Railton. 

Formation.  By  the  action  of  a  mixture  of  strong  nitric  acid  and  oil 
of  vitriol  on  glycerine  at  low  temperatures  (Sobrero,  p.  488). 

Preparation,  Syrupy  glycerine  is  slowly  dropped  into  a  mixture  of 
equal  volumes  of  strong  nitric  and  sulphuric  acids,  kept  cool  by  immersing 
the  containing  vessel  in  ice-cold  water,  the  mixture  being  well  shaken 
and  cooled  after  each  addition.  The  product  which  floats  on  the  surface 
after  a  while,  in  the  form  of  an  oily  liquid,  is  poured  into  cold  distilled 
water,  repeatedly  washed  with  water  by  decantation,  and  afterwards, freed 
as  much  as  possible  from  the  water  by  drviuff  with  blotting  paper  (Rail- 
ton).  —  Sobrero  used  a  mixture  of  1  vol.  nitric  and  2  vol.  oil  of  vitriol 
kept  cool  by  a  freezing  mixture,  and,  after  washing  the  product  with  water, 
dissolved  it  in  alcohol  and  precipitated  by  water,  or  dissolved  it  in  ether, 
and  evaporated  the  ether,  and  afterwards  dried  the  product  in  vacuo  over 
oil  of  vitriol  (p.  488).  According  to  Railton,  liowever,  it  cannot  be  dried 
in  vacuo,  as  it  is  thereby  rapidly  decomposed. 

Properties.  Pale  yellow  liquid  (Sobrero)  heavier  than  water 
(Sobrero,  Railton);  inodorous,  but  has  a  sweet  pungent  and  aromatio 
taste;  and  when  placed  upon  the  tongue,  even  in  very  small  quantity, 
produces  headache,  which  lasts  for  several  hours  (Sobrero). 


Calculation,  according  to  Raill 
6  C 36        

ton. 

17*06 

3N 42        

19*91 

5  H 5        

2-37 

16  0 128 

60-66 

C«H»XH)* 211         10000 

Railton,  by  burning  the  substance  with  oxide  of  copper  in  a  tube  having  metallic 
copper  at  its  open  end,  obtained  a  mixture  of  1  yol.  N  to  2  vol.  CO',  showing  that  it 
contains  1  At  N.  to  2C,  or  3N  to  6C.  The  hydrogen  could  not  be  detenntned,  in 
consequence  of  the  impoftsibility  of  drying  the  substance  completely. 

Nitroglycerine  boiled  for  some  time  with  aqueous  potash  is  decom« 
posed,  with  formation  of  glycerine  and  nitrate  of  potash  (Railton). 

C«H»(NO«)H)«  +  3(K0,H0)  -  C'HW  +  3(K0,N0»). 

It  is  slightly  soluble  in  Water;  dissolves  more  readily  in  Alcohol  and 
Etha-  (Railton)  H. 


acprasss  TgfriiiTinri  es«xn«. 


I  (7X*X«H* 


TNimmor  wni  i?  fiaali!<l  »  «»-^Ml  viA  i^^  tisei  its  Tolime  of 
«r^ii:r  nir-c  !*=•«-  «ii£  il  aee  ?^£  friBK  mre  riiipa  off*  mt  Uie  end  of  tlw 
,n  ■*■  m  -fe  osiIImr  ts  j^ifcri  mtk^  tr  frakwitiit  wad  aiided,  lad  tbe 
cr^JLiCiiiL  .lyjaLi  ^dl  m  snrr  »i  n^mr  appcmr;  the  distillaie  tlwi 
OlUhb-l  wul  rirjs  j^j  mik  tc  w%iss.  *£-^  pK>c^  iuck,  mad  redigtiilei 
A  irn?saiIiiBeL  t-sLpv-^-wtuh.  lijcks^Mixtm  of  ekolmdic.  diolestene, 
mi  isaJff  msiL  ^sn  ^-viuiis.  xnl  a  riiAwik  n  or  toDwaidi  etroo^ j  uH 
^wuBsrr  nHglTagT  ii  ifki^inuL  larair  aa  mesaeljr  pogeftt  mod  intoxki- 
Inip  AQiiic  Hii£  Ve^iw  dc^  aa  vS  kiviar  tke  «iae  odosr.  Tlie  witaj 
gscTTagy^  :2$  asBsaa^i  ^mm  air  kaan  4^  mml  oone  moz«  partimllT  dirtiUe^ 
^vMnirauir  usir  uaoi  »  rr^^iit  tt,  xml  m  Ihxie  More  of  Uw  Iimtj  oO 
|MHK  W  ;a»  ^^Kj  £ieOw  omxkk  aeede,  c^rie»  cHw:^«r  "^ 

TV  -nmt  i£  aif  "waTT  kZ  :^v  o^btaned,  aAfv  bein^  6«ed  fiwi 
a]&!c:ii!r  arj^  1  j  ^"mssnnr  ▼ii  wisa",  k  colowies  or  poJe  jellov;  ■•cfc 
Vxrisr  :3iu  wiaar.  hM  ma  ExsobsIt  pofnt  mad  iniozieating  odov; 
«x2]3e^  isiis^  7r-i«afi»f  baafiaake  vkn  iakilei;  reddens  litaax^tasolfM 
snfcrajr 7  jl  wsaec  2*111  raa£3r  ia  ako^al:  aaJ  dissolres  fits  and  »o»py 

rK-vmmws  a:  !  M^  Vhi  ia>iirate  d<^t«iaation  and  bloUh  flame.  — 
^■"i^  »^Xh>iia2f  "7*rca*d^  is  i*  rsicCT-**!  Imvo  a  t^^How  sol ot ion  of  A^rodbk'f 
f,t  T%,'itat^  w±j:^  d  ibf  i^rcaak  k  fiaSMBtlr  concentrated,  separates  oat 
:r  T-fG-r  rrr^k fw  — fcj>£  t.T»*'>.T">l  w)i5di  settles  to  the  bottom  in  tbe 
f.CTt  :c  wi  :._  re  £,5fr«aii  >3>sr  ^ Sadimbftciier). 

XjiarrrC  i?  ais:  :.:.iAii>f»L  w^eo  isaaathjl  is  dropped  into  stronr 
x-ir^r  ar.»L  urf  itrrrtr*  crfirJ!>i.  ti^^  di^^liate  oontaining  nitric  koi 
cfcji*;.»:  Jir.i  *i»£  x  ^acr:*!  £  't;'?»i  witk  wmter,  and  the  drops  of  niUff^ 
▼-i».-a  sr't ::  ibf  :oT;:.ir.  ^asbf»J  witli  water.  — This  also  is  a  colonrlfttf 
c» ,.  i>«iv7f!r  uutr  waser,  asi  iiTinr  a  sharp,  penetratinj^  otlour  wbich 
«^.M:r^J  .rr^a^^  ii»*  ili>?-.i:5  me-abraae  of  the  nose.  When  heated  to 
tX^'  :r  vVttiart  WAX  wajer.  :i  i*  iwolr^d  into  nitrons  acid  and  cholarn)!; 
:i  Tite^n?*  «v.jm^  T*:i5fcii-?».-Iii:-on  inten^j  jellow,  forming  at  the  aune 
i;»e  T-fC^:v  fcvsu^  i.vsM^dss  consstiag  of  nitrocholate  of  potash,  md 
a  iifit'-T  :rac>Tu^**i»^  aii  ioai?what  vellowish  oil,  the  odoar  of  which  i* 
wwirlr  as  :rwTi«  as  :*ial  <^  n:ta«xvL  hat  in  the  dilnte  state  resemble 
t^ai  v^f  <£c:»aB5>T:.  —  Maer  other  orrani^  compounds  appear  also  to  rM 
T*.\j^''T\y\  whos  haii^  wiih  nitric  acid,  inasmuch  as  the  resuUiag  distlilii<' 
a$$jn2«$  a  >>^llv>w  c^Nviir  when  ti>eatad  with  potash  (Tillejr). 
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2.  Nitrocholic  Acid.    (?»N»H*0«=(?N*X*H*,0«t 
Redtenbacheb.    Ann.  Pharm.  57,  145, 

NUrocholaJte  of  Potash.  —  Nitacrol  is  left  for  several  days  in  contact 
with  cold  dilute  potash,  and  the  mixture  frequently  shaken;  the  yellow 
solution  decanted  from  the  cholacrol  produced  at  the  same  time,  and 
evaporated  to  the  crystallizing  point  at  a  very  gentle  heat,  or  better, 
over  oil  of  vitriol  at  ordinary  temperatures.  (The  yellow  mother-liquor, 
which  yields  no  more  crystals,  smells  like  butter^  and^  when  treated  with 
dilute  sulphuric  acid,  gives  off  nitrous  fumes,  then  emits  an  odour  of 
hydrocyanic  acid  and  yields  drops  of  oil  smelling  like  fat,  which  rise  to 
the  surface.  Alcohol  likevirise  extracts  from  this  mother-liquor  a  potash - 
salt  containing  a  volatile  soapy  acid.  —  The  preparation  of  uitrocholate 
of  potash  sometimes  fails,  the  potash-solution  assuming  indeed  a  yellow 
colour  when  it  first  comes  in  contact  with  the  nitracrol,  but  afterwards 
becoming  suddenly  violet-coloured,  and  yielding  by  evaporation,  rose- 
coloured  and  violet  crystals  of  another  potash-salt,  while  the  mother- 
liquor  contains  a  large  quantity  of  hydrocyanic  acid). 

The  crystals  of  nitrocholate  of  potash,  purified  by  solution  in  water 
and  slow  evaporation,  are  of  the  size  of  peas,  apparently  of  the  form  of 
ferrocy^nide  of  potassium,  lemon-yellow,  lustrous,  and  of  slightly  in- 
toxicating odour.  When  dried  in  the  air  or  in  vacuo,  and  more  quickly 
when  heated,  they  burst  into  numerous  fragments,  which  are  scattered 
about,  diffusing  a  powerful  odour ;  the  crystals  at  100^  Their  aqueous 
solution,  when  boiled  for  some  time,  yields  nitrate  of  potash.  Dilute 
sulphuric  acid  added  to  the  solution  of  these  crjrstals  ^or  to  the  mother- 
lianor)  separates  nitrous,  nitric,  and  hydrocyanic  acid,  and  a  £atty  oil 
wnich  rises  to  the  surface  (Redtenbacher). 

Calculation  according  to  Om.  Calcniation  ace:  to  Redtenbacher.       Redtenb, 
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The  crystals  with  which  the  analysis  was  made  were  freed  from  the  mother-liquor 
by  pressore  between  paper. 


3.  Cholacrol. 
Redtenbacher.    Ann,  Pharm.  57, 145. 

The  heavy  oil  which  separates  out  when  nitacrol  is  treated  with 
aqueous  potash  (p.  502).  It  is  afterwards  washed  with  water  till  it  be- 
comes neutral. 

Pale  yellow  oil,  heavier  than  water,  and  having  a  pun^nt,  intoxica^ 
ting,  cinnamon-like  odoor.     Neutral, 
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Page  308. 

Nitrite  of  Methyl.  (?H*0,NO'. —Obtained:  1.  By  treating  wood- 
spirit  with  a  mixture  of  nitric  and  arsenioos  acids.  "-*  2.  By  the  action  of 
nitric  acid  on  bracine: 

C«H»N«08  -r  5(N0*,H0)  »  C?H»0,NO»  +  C*H»N<0»  +  C^H^O^  4-  2N02+  4H0. 

Bracine.  Nitrite  of  melbyL  Cacotheline.  Oxalic  add. 

Very  yolatile,  boiling  at  —12*5°;  has  an  odour  like  that  of  nitrous  ether, 
and  burns  with  a  pale  flame  slightly  tinged  with  green.  With  alcoholic 
potash,  it  yields  nitrite  of  potash.  Vapour-density  =  0*991  (Streoker, 
Ann.  Pharm,  91,  81;  abstr.  CompL  rend.  89,  49;  Chem  Soc.  Qu.  J^ 
7,  274). 


Page  320. 

Trimethylamine,  —  The  hydriodate  of  this  base  is  obtained  by  the 
action  of  iodide  of  methyl  on  aldehyde-ammonia.  On  mixing  a  clear 
solution  of  aldehyde-ammonia  in  a  small  quantity  of  alcohol  with  excess 
of  iodide  of  methyl,  needle-shaped  crystals  are  formed  in  a  few  hours 
even  at  ordinary  temperatures,  the  liquid  at  the  same  time  becoming 
continually  darker  in  colour;  the  action  is  complete  in  24  hours.  —  The 
crystals  are  colourless  and  soluble  in  water.  Heated  on  platinum  foil, 
they  are  decomposed,  with  separation  of  charcoal.  Tney  emit  an 
ammoniacal  odour  when  heated  with  potash  or  lime ;  and  their  solution 
mixed  with  nitrate  of  silver  yields  a  copious  precipitate  of  iodide  of  silver 
(Man  Saenz  Diez,  Ann.  Fharm.  90,  299). 
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wkk  iodide  of  itrnMrtlijI,  m^  boOi^  ai  abovt  M0»,  k  tke  iodide  of  a 
ndioa  polTwrie  wiik  itanaeCkjl  :=^(Cm^fS^^;  wkea  traiUed  with 
OTwriinityieldBmB  oxide  wkiA  Kkewiee  fegMS  ciywtaUifmble  ailte  witfc 
aeide  (CUiom  /b  BiAe). 


F^347. 

CUofo/mw. —  From  experimeots  bj  A.  Ghmtber,  it  appewi  tliat 
eommerdal  dtlorofomi  is  sometimes  eootaminated  with  Dutch  lUfnd 
&RHJP;  s  sample  treated  with  alooholie  potash  for  the  preparatioB  o£ 
linmie  add,  ji^ed  a  eonsiderahle  iraaatihr  of  gaseous  diloride  of  acetjl, 
C^HHll,  which  is  known  to  be  fonnm  bj  the  action  of  alcoholic  potadi  m 
Dntch  liquid  (p.  191  of  tiiis  rolnme)  bat  is  not  prodnoed  from  pnre  eUe- 
hrfbrm  nnder  similar  dreomstaoces  (W&hler,  Am^  JPkarw^  91,  1S7). 


,  Page  429. 

ffydroferroeifanic  add,  A  cold-saturated  solution  of  ferrocyanide  o£ 
potaesinm  mixed  in  small  portions  with  an  equal  Tolume  of  hjdrochlone 
add  free  from  iron,  yields  a  snow-white,  crystalline  preeipitate  of  pore 
hydroferrocyanic  acid,  which  may  be  washed  without  loss  with  hydro- 
chloric aciJ.  After  drying  in  a  tube,  it  may  be  dissolyed  in  alcohol,  asd 
crystallized  out  by  ooyering  the  solution  with  a  stratum  of  etbsr. 
(Liebig,  Ann.  Pharm.  87,  127). 
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Page  426. 

Cyanide  of  Cadmium,  —  According  to  E.  Schiiler  {Ann.  Pharm. 
87,  46 ;  Jahresber,  1853,  404);  pare  aqueous  cyanide  of  potassium  added 
to  a  perfectly  neuttai  and  not  too  dilute  solution  of  chloride  of  cadmium, 
yields  a  bulky  white  precipitate  of  cyanide  of  cadmium,  CdCy,  soluble  in 
excess  of  cyanide  of  potassium.  The  washed  precipitate  is  an  amorphous 
powder,  which  is  permanent  in  the  air  at  ordinary  temperatures,  but 
wben  heated  in  an  open  vessel  turns  brown  and  auerwards  black,  and 
forms  a  brown  deposit  of  cadmic  oxide;  heated  in  a  glass  tube,  it  does 
not  give  off  water  or  form  cadmic  oxide;  but  covers  the  tube  with  a 
specular  deposit  of  cadmium.  Hydrochloric  acid  dissolves  it  with  evolu- 
tion of  hydrocyanic  acid.  —  Contains  68*1  p.c.  cadmium. 
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5.  2CdCT,CiiCT.  —  When  cidmie  hjdnto  and  coprie  hydiate  ait 
disolred  together  in  hjdroeranic  acid,  and  the  colourless  solution  left  to 
evaporate  in  the  air,  coloorless,  shining,  ohliqne,  rhombie  prisms  in 
obtained,  which  at  1C0~  eive  off  18*4  p.c  of  their  weight,  and  enunble  to 
a  fine  meaJj  powder.  The  salt  is  r»dily  decomposed  by  acids.  Botli 
this  and  the  preceding  have  a  decided  alkaline  reaction  and  a  peculiar 
metallic  taste,  leaving  an  irritating  sensation  in  tbo  throat  (Schiller, 
Ann.Fharm.b7y52). 

SchUar  (»Ma}. 

2Cd 112    ....    50-4    .......     50-0 

Ca 32    ..-    13-9    14-1 

3Cy 78    ....    35-7 

2CdCy,CttCy  222    ....  100-0 
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Cyanide  of  Mercury  and  Cadmium,  2CdCy,3HgCy.  —  A  solution  of 
cadmio  hydrate  and  mercuric  oxido  in  hydrocyanic  acid,  yields  white 
opaque  rectangular  prisms,  permanent  in  the  air  and  readily  soluble  in 
cold  water  (Schiilor,  Ann,  Fharm.  87,  54). 

2Cd 112     ....     20-4     19-5 

3  Hg    300     ....     55-2     .,     56-1 

5Cj 130     ....    24-4 

2CdCy,3HgCy    542    ....  1000 


Page  97. 

Sulphocyanides  of  Platinum. 

O.  B.  BccKTON.    Chem.  Soc,  Qu,J.  7,  22. 

Sulphocyanide  of  platinum  forms  two  scries  of  salts  analogous  to  the 
chloroplatinites  and  chloroplatinates,  viz.,  the  Sidphocyanoplaiiniies  or 
Pfe<tno-6MuZpAocyflnirf««=:0*N»MPtS*=MPt(CyS«)»  =  MCyS'  +  PtCyS', 
and  the  Sulphocyanoplatinates  or  Platino^ersufphocyanuieA  =  C®N'MrtS' 
=  MPt(CyS«)'  =  MCyS»  +  Pt(CyS')».—  The  potassium-salts  of  these  two 
series  are  formed  by  the  action  of  sulphocyanide  of  platinum  on  protochlo- 
ride  or  bichloride  of  platinum  respectively.  All  the  salts  are  strongly 
coloured,  exhibiting  all  shades  of  colour  from  light  yellow  to  deep  red. 
They  are  quickly  decomposed  by  heat,  emitting  a  peculiar  odour.  — When 
a  salt  of  either  series  is  treated  with  chlorine  or  nitric  acid,  it  is  decom- 
posed, with  formation  of  sulphuric  and  hydrocyanic  acid,  and  deposition 
of  a  red  or  brown  non-crystalline  substance,  which  is  insoluble  in  water 
and  in  alcohol,  is  not  attacked  by  potash,  but  is  coloured  yellow  by  ammo- 
nia. This  substance  appears  to  be  platinous  mlphocyanidey  PtUyS*;  its 
analysis  gave  853  and  8- 72  p.c.  C,  9*92  N,  18-77  S,  62-27  and  6202  Pt, 
besides  0-39  and  0-15  H,  —  calculation  requiring  7*64  C,  8*93  N,  20-38  S, 
and  63*05  Pt.  Its  formation  by  the  action  of  chlorine  on  sulphocyano- 
planate  of  potassium  may  be  represented  by  the  equation: 

KPt(CyS«)»+llCl  +  16HO  =  PtCyS«  +  KH(SO<)'  +  2HSO<  +  llHa  +  2HCy. 

Ammonia  attacks  the  salts  of  both  series,  forming  sulphocyanide  of 
platosanimonium  (p.  515). 

Tiio  following  table  exhibits  the  reactions  of  the  two  series  of  salts 
with  various  metallic  solutions: 
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Hut  ai^Moiu  iAincaiB  »  lypagr  4Bnmifmmi,  hj  f  iipiiiUMM.  efta  a 

TiKiiiu  i^iifr  fiuauxr  ^^1^  ^Tficiijrif  aft  tft#  fTp»»g  of  tW  wmt^r.    TW 
^kjtii  zvrjtusok  ii  zin^  iiif!fiiiE9<^.iKsifsa  an  krUEccaipkocjaBJc  and  and  a  red 

^Wf 'i<>2<7«iMf  r.9tu(r4fi(  7^  P^teMMk  —  OtwumeH  :  1.  Bj  diaolTini 
iv^cuea^'^!*^^  «f  yak!:ix%aL  ia  n^f^ccruuiie  of  potaMram,  ibe  tointioii 
ktixr  v.r^tLi«tii  vi2^  tfjs^^iefmkmt  lise  of  tcBpeimtaie.  —  2.  Better,  bj  die 
Mti«'.4i>  -uf  ttiip^xjui^  «f  pc4afiBKm  oa  cUoioplatiniie  of  potasuom,  the 
iBLiytkfjrrr^sMt  \iaMZ  ia  exees  (VI,  322).  As  ralpbocjranoiiUtuiite  of 
Iw^uttiiK  »  exu«iB«Ij  ii&kbie,  aad  dcet  aol  cnrstalliae  well  by  eraro- 
nivAL,  ti  \h  ten  to  G§e  tite  ffalplK<Ta&ide  of  potaanom  in  the  form  of  i 
CMCreeatrated  iit4of:oo.  and  to  add  Uae  plauniuii-«lt  bj  amall  qoantitietf  tt 
a  tinw^y  i<r>  as  ti&  aroid  too  great  a  riw  of  temperature.  Tbe  liquid  oo 
eo<flioi^  depo«it«  a  maes  of  email  needles,  which  most  be  porified  fn>iB 
diJonde  of  potaftiam  by  solution  in  strong  alcohol,  from  which  again  th« 
fealt  i-  lj«r>-t  recovered  by  spontaDeons  eraporation.  The  crystals  are  then 
preir^feed  U'tweeii  jiaper  to  remore  tbe  excess  of  solphocyanidc  of  pots^ 
feiura^  aud  tbe  fialt  once  more  crvetallized  from  an  aqaeoos  solution. 

Stellar  groups  of  crytftalti,  wbicb,  when  examined  by  the  micruscore, 
apj>€rar  like  Kix-hide<l  prisms  of  a  fine  red  colour.  They  dissolve  r^adilf 
in  2\  pts.  of  water  at  15*5%  and  are  soluble  to  any  extent  in  warm 
alcohol.  Tbe  solution  of  tbe  pure  salt  is  orange-red;  a  port-wine  colour 
denotes  impurity.  Tbe  crystals  are  not  deliquescent,  and  when  perfectly 
'  do  not  api^-ar  to  be  aOectcd  by  a  temperature  of  1 00°.  —  The  salt  \i 
iposed   by  ammonia,  yielding  solpbocyanide  of  platoaammoniuo, 
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wbieh  erjtiftllisM  ont,  and  iulpboo/Aoid*  of  poiMtiom  wbiob  remaiDi  in 
•oiuiion  (p.  &1&), 

CrptUU  drUd  otir  nil  qf  tHiripL  DacktoD* 


4     W.*««"<'.«...MI 

2N    

24 

20 

....      »'44    .... 
....     11-02    .... 
....    2ftin    ..., 
....     lft-»8    .... 
....    SIIMMI    .... 

....      tf'34 
....     10'tf6 

4»     

K 

64 

39 

....     25'44 
....     Ift*27 

Ft   

#9 

....    9M7II 

KH(Cfl*»)» 

264 

....  10000    .,.. 

....    09*49 

BtdpkocpanoptaiifiiU  of  Silvir,  Cnrdy  vnc\f\inU,  tofnewbAt  rMem* 
lilinK  Niil|ibf>cyAiii<lo  of  nilvery  pftrtiAlly  noluUo  in  Aiiimouifiy  witb  cloeoiii« 
poNition.  l)iMK>ivM  in  ftulpbocyauido  of  itoUumium,  but  :bo  solution  in 
diKJoiniHMed  by  wiitor. 

Bttckton  (fiiMfi), 

2  N 2H    ....      «'««    H'ft3 

4H  04     ....     19'HI     19-40 

vtZZZZZ.  'oSI  •"•  •^'^  "• ^^'^ 

4  c  .'.'.".'.'.'.'!!!!»!!!!!!Z    21  ....    7*44  0-94 

AgPt(Cyft>)^    323     ....  10000 

SutphMiyanophttfiite  of  Diplatoiamnumtum,  ^  Obtained,  m  a  bulky 
ft  i^b-eolour(?d  prrrlpiUU^y  by  iwctmiXHmlni^  the  cbloride  of  diplatonomnio- 
nium  witb  a  «olublo  nulpboevanopltttiniU.  "-*  Ilcatml  on  platinum-foil,  it 
ffiTMi  ofT  immoniacal  gni,  fumu  into  a  black  bubbling  niaM,  and  tlifn 
burni  like  tindt^rJeAring  bright  upongy  platinum.  It  in  quito  insoluble  in 
water  and  In  alcohol,  but  dilute  bydrocblorio  acid  diiMolr<ui  it  rather 
freely. 


4C  . 
6  11 . 
4N. 

4  a  . 
2n 


BMkloa  («mm). 

24 

^      6-90 

666 

6 

....      172 

^.^      119 

66 

....     1609 

64 

....     19-39 

1«'62 

19N 

....     66-90 

66-94 

Plll*NMH,(t>H?)' 346     ....   10000 

I'uljmrrUi  wiUi  $u\pUitcymuiiit  of  pUioMniWoiiimn  (p.  616). 

2.  SulphoeyanoptiUinatei.     MPt(Cy8»)». 

fiutjthfk'mnoplnlime  Acid,  HPt(ry8*/.  —  Obtained  by  preeit>itating 
a  warm  and  rofirentriiti*d  Milntion  of  the  IcAil-nalt  witb  nufpburio  acicH 
The  Altered  liquid  in  of  a  de<fp  ro«l  colour,  and  bae  a  atrongly  acid  tonte. 
It  dinplacee  carl)onie  acid  from  itn  combinetion  witb  the  alkalin,  uxnX 
diiMolTee  metallic  sine,  with  evolution  of  hydrogen  and  production  of  a 
yellow  InMilnbte  auUtance.  When  rapidly  evaporated  in  vacuo,  it  leavoi 
A  eonfnird  nemi-crrMtalline  mAiM.  When  concentrated  over  the  water- 
batb,  it  ia  qoickly  decomiKHied,  leaving  a  brown  aroorphooa  maee  rich  in 
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pblsHB.    Ob  <Bitfnif  H  at  a  geotle  liemt,  an  acid  liquid  passes  orer 
orctawa^  kjdrocraiiic  and  lijdroeolphoeyanic  acids.    It  combines  directly 


Sm^pkK^smfftmtimaU  €f  Awm&ntuwL  —  The  acid  does  not  combine 
lafMDT  vitk  me  ammonia;  bnt  tbe  sidt  is  easily  prepared  by  boiling 
1  ft.  of  f«lpkaiie  of  ammonia  for  a  hw  minotes  in  a  strong  solution  of 
^3  fCSL  of  s«lpkocTano|datinate  of  potassium;  it  may  be.  separated  aftor 
eoc^ici:,  frvm  tke  nlpkites  of  ammonia  and  potash  by  means  of  alcohol, 
a»d  Miified  br  vecxTsullisalion  from  hot  water.  Crystallizes  in  hexi- 
i;«mia  piaics  ii  a  iae  crimson  colour.  It  is  stable  at  ordinary  tempera- 
.  Wt  ci^ret  afftW  odoor  of  salphocyanic  add  when  its  aqueoos  solii- 

LiiViiML 


6C 
4  H 

36           12-37    ... 

4    ....      1-3R    . 

BinLtwi. 
....     1214 
1-56 

4X 
6S 

Ft 

56            19-24 

96    _    32-99 

99            34-02    ^ 

..^    3417 

NH^Pt.CySv* 291     ..^  100-00 

5aB2nikyta.TrrC.2f I JKTff  ^Pciauimwi.  —  Preparation.  1 .  By  the  action 
fi*  scIf^^criaSde  of  potassium  on  bichloride  of  platinum.  When 
Wiikfiie  ^nT  p^adnam  is  added  to  a  cold  solution  ot  sulphocyanide  of 
|vc&$^xau  a  pi^fcipiiale  of  chlorc^ktinate  of  potassium  is  formed,  vitk 
<T\vx«k'«  </  hjdnKsIpiiocTanic  aad.  But  if  the  bichloride  of  platioam 
W  fK*iCTv>i  ia:o  a  suvc^  soiaiion  of  sulphocyanide  of  potassium,  previonslj 
)^<«wJ  tv^  TO*  or  ^>\  no  precipitate  is  formed,  but  the  liquor  acquires  s 
o.vr  rsfvl  v-vv:  *r,  aisl  on  c>x>I:ng  deposits  beautiful  laminae  of  sulphocjano- 
r*a::rji:e  >.**  rv:jL5i>:::r:i.  Tfci*  prcoew  inTolrcs  a  conskkrmble  wti^tc  of  sulpbocranide 
ic"  -x^c«25s  X  »,  It  cvcjyv  =<=<«  cf  ibe  prwrtM*  of  frre  hTdrochloric  •cid,  which  likewise, 
:^  :i*  mrw<iig»re  rsK*  aS?Tif  x  crruia  'point,  decomposes  the  product,  forniinf  t 
S-.'«i  icw-T-Vf^e  ;«wiria»  pi»tx»o«s  alphocranide). —  2.  Better:  A  solution  of 
4  Vm^  oi"  oi*orv>fCA:iaaie  of  potassium  is  added  to  a  solution  of  5  pts.  of 
fiVe  >"**rcvvjar:de  of  potassium  (weighed  in  the  fused  state)  in  a  mode- 
rn :o  ^':aLk:;:T  oi  waiex,  and  the  mixuire  heated  nearlj  to  the  boiling 

KPtC?  ^  3KCtSS  =  KPi{CtS5)'  +  3KCL 

A  vJi^^.-vrcT  of  the  $-'f  l>x'ran;Je  must  bo  avoided,  as  in  that  case  an 
irAZ:.:b>  br.^^ra  suK>:acv-*  i^  formed,  which  renders  the  purification  of 
iho  orY>:j:'.<  ^ory  ditSoalt.  The  filtered  liquid,  on  cooling,  deposits  th« 
*a»ritvV\r*r.of\at::nA:e  in  boau;iful  crystals,  often  of  a  large  sixe.  To 
rottuvo  tr*x\w  c:  chloride  of  p^nas^ium,  the  crystals  may  be  redissolred 
i«  Iv^irij:  alvvb-.v,  acd  the  solution  passed  through  a  filter  surrounded 
^uh  h.t  ^^:»:or,  to  prevent  t*x>  rapid  crvstalliation. 

^*>^'{v  rj  *.  S;x-<i^dod  prisms  or  lominx,  of  a  deep  carmine  colour, 
at^l  ^•^•v  uciUi^vus  t;i>u\  The  aqueous  solution  yields  the  salt  in  hoxa- 
j:v«.tl  j^itoii :  I:::  ?*rv"i«  tao  aloo!:olic  solution  it  is  often  deposited  in 
\JouMo  ji!\-^ivU\l  |\vri:i>ius  united  base  to  base,  with  their  apices  truncated. 
IVrmjit:o«t  in  the  Air  at  orviiuary  tempentures.  The  solution  has  a  dofp 
Kd  ivlour.  UwnuuiT  yellow  when  very  dilute.  One  drop  of  the  saiu- 
>te^l  solution  ^ivcs  a  distinct  yellow  tinge  to  a  gallon  of  water. 


SULPH0C7AN0PLATINATE  OP  POTASSIUM.  613 


6C    

3N    

6  S    

36    . 

42    . 

96    . 

...     11-53    .... 
...     13-46    ..., 
...    3076    .... 
...     12-52    .... 
...    31-73    .... 

11-72 

13-58 

30*83 

K    

39     . 

12-73 

Pt   

99     . 

31-63 

KPt(CyS«)»   .... 

312    .. 

..  100-00    .... 

....  100-29 

Decompositions.  1.  Sulphocyanoplatinate  of  potassium  is  decomposed 
at  a  red  heat,  yielding  sulpbocyanide  of  potassiam,  gaseous  products,  and 
reduced  platinum.  —  2.  When  gently  heated  in  contact  with  the  air,  it 
bums  with  a  blue  sulphurous  flame  and  peculiar  odour.  —  3.  H^dro- 
sulphuric  acid  converts  it  into  hydrosulphocyanic  acid,  snlphocyanide  of 
potassium,  and  bisulphide  of  platmnm: 

KPtCCyS«)»  +  2HS  =»  PtS«  +  KCyS*  +  2HCyS». 

Similarly,  wiih  sulphide  of  ammonium: 

KPt(CyS«)>  +  2NH<S  *  PtS^  +  KCyS«  +  2NH<CyS«. 

By  precipitating  a  aolation  of  0*715  grm.  of  the  salt  with  sulphide  of  ammoniam,  heating 
the  liquid  on  the  water-bath  till  all  traces  of  free  ammonia  had  disappeared^  then  adding 
acetic  acid,  filtering  from  the  bisulphide  of  platinum,  and  treating  the  clear  liquid  with 
nitrate  of  silver  acidulated  with  a  few  drops  of  nitric  acid  to  prevent  the  formation  of  acetate 
of  silver^  a  precipitate  of  sulphocyaaide  of  silver  was  obtained,  weighing  1*127  grm.  and 
equivalent  to  0*3999  grm.  or  55*90  per  cent  of  sulphocyanogen :  calculation  vequires 
55*76.  —  4.  The  salt  is  decomposed  by  strong  sulphuric  and  hydrochloric 
acid.  Nitric  acid  and  chlorine  likewise  decompose  it,  yielding  platinous 
sulpbocyanide  PtCyS^  and  other  products  (p.  509).  —  5.  Ammonia  and 
carbonate  of  ammonia  added  to  a  saturated  solution  of  the  salt,  quickly 
decompose  it,  changing  the  colour  to  pale  yellow  in  a  few  minutes  and 
precipitating  sidphocyanide  of  platosammonium  in  fine  yellow  needles; 
the  liquid  retaining  in  solution  sulphate  of  potash,  sulpbocyanide  of 
potassium,  sulpbocyanide  of  ammonium  and  cyanide  of  ammonium: 

6KPt(CyS«)»  +  8NH«  +  8H0  =  6NH»PtCyS'  +  2(KO,SOS)  +  4KCyS»  +  2NH<CyS» 

+  5HCyS«  -fr   HCy. 

6.  Potash  converts  the  salt  into  a  red,  gelatinous  mass,  without  evolution 
of  ammonia.  —  7.  When  it  is  gently  heated  with  carbonate  of  potash, 
carbonic  acid  is  evolved;  the  mixture  becomes  partially  decolorized; 
sulphocyanoplatinite  of  potassium  is  deposited;  and  the  liquid  retains  in 
solution,  sulphate  of  potash,  sulpbocyanide  of  potassium,  and  cyanide  of 
potassium : 

6KPt(Cy8«)»  +  8(KO,C02)  =  6KPt(CyS*)»  +  2(K0,S0»)  +  5KCyS«  +  KCy  +  8C0>. 

8.  A  pure  solution  of  sulphocyanoplatinate  of  potassium  does  not  produce 
a  blood-red  colour  with  ferric  salts;  but  the  mixture  becomes  nearly 
black  and  opaque  when  heated,  from  formation  of  a  substance  in  heavy 
lustrous  grains. 

Comhinations,  Dissolves  in  12  pts.  of  Water  at  60®,  C;  but  is  much 
more  soluble  in  boiling  water,  and  still  more  in  boiling  Alcohol. 

Stdphocyanoplatinate  of  Sodium,  —  Obtained  by  precipitating  the  lead* 
salt  with  sulphate  of  soda.  Crystallizes  readily  in  broad  garnet-coloured 
tables,  soluble  in  water  and  in  alcohol. 

TOL.   IX.  -  ^1* 


5U 
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Sulph^eyan^laHnaU  of  Barium.  —  PreiKSwed  by  diBsolviog  3  pts. 
the  dry  polassiimi-salt  jn  an  aqueous  solution  of  I  pi.  of  chloride 
barium  (or  aa  an  exceea  of  the  latter  is  desirable,  9  pts.  KPt(CyS')'  to* 
4  pts.  Bad),  evaporating  the  solution,  and  extracting  with  alcohol.  — 
Crystallizes  in  long  fJattened  prisnie  of  a  deep  red  colour^  and  often  of 
conBidcrable  size.     Not  so  stable  aa  the  potassjum-salt, 

Sulp/toci/anoplatinate  of  LemL  —  a.    Basic,       PbO,PbPt(CyS*)*. 
Obtained  as  a  brilliant  red  precipitate  on  mixing  the  concern  rated  «oIq 
tiuns   of  enlphocyanoplfltinate   of  |»ota5^iura  and   biiaic  acetate  of  le 
Insoluble  in  water;  readily  soluble  in  dilute  nitric  and  in  acetic  add. 


3  N  ,„„ 

6S   

2  Pb     .^„. 
Ft  -.- ,, 


•  »*(M  M  >«*>««4*««4  » 


36 
42 

208 


7'49 

873 

19*96 

43*24 

20-58 


Bucktoa. 


43*46 


PbO,PbPt(CyS2)3 


481 


10000 


b.    Neutral     PbPt(CyS*}»,  —  Precipitated  in   the  foiro   of  brilliant 
golden  hexagonal  pltite^,  on  mixing  the  coucentrated  solutiona  of  neutr  ' 
itret;Ue   of  lead   and   Bulphoeyanoplatinate    of  potaMium.      Soluble 
alcoboJ;  less  ."soluble  in  cold  water,  with  whieh  it  may  be  washed; 

be  crystallized  frora  hot  water  without  decomposition. 

Ferrous  Suhhoc^anoplatinate,  —  Obtained  by  adding  a  slightly  acida 
Iflted  solution  of  ferrous  eulphate  to  a  ooncentrated  solution  of  sulpheo]^ 
anoplatiuate  of  potassium.  Black,  crystalline  precipitate,  which,  wh 
exfimined  by  the  inicro.^ope,  is  seen  to  be  composed  of  shining  six-«i< 
himiuie  with  rounded  edges.  It  is  not  aflect€<i  by  dilute  sulpburie,  hjf " 
chloric,  or  nitrie  acid;  but  strong  nitrio  acid  dissolves  it,  with  formation  < 
etilpburic  acid.  Cold  solution  of  potash  converts  it  into  ferric  oxide  an 
a  yellow  liquid  containing  platinum  and  sulphocyanogen.  It  is  tnaalubh 
in  water  and  in  alcohol. 


6C 
3N 

6S.., 

Ft 


BucktoQ  {m 

36     ....     11-96     11-73 

42     ....     13-95     ,. 13-73 

96     ,...     31*89    32-08 

28     „„       9-30     .„ 9-28 

99     ...     32-90    ....,,.    33-23 


FePt(CyS»)* 301 


10000 


10007 


Ferric  Sulphocijanoplatinate.  —  Prepared  in  like  manner  with  a  ferrli 
salt,  but  ia  not  precipitated  till  the  mixture  in  boiled.  Reaemblcy  th4i 
ferrous  salt, 

Cupric  SulphocyanopUttinate,  —  Precipitated  on  mixing  a  solution  < 
the  potassium-eialt  with   cupric  sulphate.      Exhibits    a   brick-dust   ri* 
eolotir  when  Hr«t  precipitated,   but  changes  at  a  boiling  heat  to  a  hiaci 
insoluble  powd«T.     Forms  a  fine  green  solution  with  ammonia^  but  on  thf 
addition  of  hydrochloric  acid,  the  copper-salt  is  reproduced,   with  darl 
brown  colour. 

Mercurous   Salphoci/anoplatinafe,  —  Heavy    curdy    precipitatei 
tninod  by  adding  mercurous  nitrate  to  sal  phoeyanop  latin  ate  of  poUuditntJ 
Jm  colour  ia  deep  ornnge  at  first,  but  changes  to  a  pale  priniros^y^lo 

wlion  the  liquid  its  heated  lo  IW  WW\tv^  ^iut. 
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Bnekton  (fiiMii)i 

6  C  36    ....      7-61     7'68 

3  N 42    ....      8-87 

6S  d6    ....    20-29 

2Hg    200    ....    42'28 

Pt „ 99    ....    20*96    21-04 

Hg»Pt(CyS«)»  473    ....  10000 

Mercnrous  salphocjranoplatinate,  in  the  dry  BtatOi  bears  a  oonsiderablo 
degree  of  heat  without  alteration. .  Heated  in  the  air-bath  to  between 
140®  and  150^,  it  saddenly  swells  up  into  a  substance  having  a  peculiar 
metallic  and  arborescent  appearance,  somewhat  like  coarse  tea»  and 
emits  a  jet  of  spontaneously  inflammable  gas.  The  arborescent  snbstance 
contains  23*49  per  cent  of  platinum.  No  further  change  is  observed  till 
the  temperature  rises  to  250®;  but  at  a  heat  below  redness,  mercurial 
Taponrs  and  cyanogen  gas  are  liberated;  and  finally,  the  mass,  if  exposed 
in  an  open  crucible,  bums  away  like  tinder,  leaving  a  residue  of  platmum. 
The  salt,  when  subjected  to  dry  distillation  in  a  retort,  yields  a  mixture 
of  nitrogen  gas  and  vapour  of  bisulphide  of  carbon. 

Sfdphocyanoplatinaie  of  Silver,  —  Prepared  by  decomposing  a  solu- 
tion of  the  potassium-salt  with  nitrate  of  silver.  Heavy,  curdy,  deep 
orange-coloured  precipitate,  which  shrinks  and  agglutinates  into  a  tena- 
cious mass  when  boiled  with  water^  but  hardens  again  on  cooling. 

Buckton* 

6C  86    ....      9-44    9-10 

3  N  42    ....     11-12 

6  8  * 96    ,...    25*11 

pf.  .";!*.;*.!**".!'.;*."!!'.;'.!"!  ^99}  -  ^**^^ ***^* 

AgPt(CyS»)» 881     ....  100-00 

The  dry  salt,  when  ffently  heated,  swells  up  considerably,  and  if  in 
contact  with  the  air,  takes  fire  and  bums  with  a  blue  flame«  Before  the 
blowpipe,  it  fuses  into  a  metallio  bead  of  silver  and  platinum.  — -  Nitric 
acid  decomposes  it  rapidly,  with  formation  of  sulphuric  acid,  evolution  of 
nitric  oxide,  and  precipitation  of  a  yellow  substance.  —  When  recently 
precipitated,  it  dissolves  in  cold  ammonia,  but  the  solution  decomposes  at 
a  higher  temperature.  The  salt  is  decomposed  by  hot  caustic  potash, 
yielding  sulphocyanide  of  potassium,  binoxide  of  platinum,  and  oxide  of 
silver: 

AgPt(CyS»)>  +  3KO  -  3KCyS3  +  ptQS  +  AgO. 

It  dis8olve«  in  sulphocyanide  of  potassium,  but  on  adding  water  to  the 
aoluiion,  sulphocyanide  of  silver  is  precipitated,  and  sulphocyanoplatinate 
q{  potassium  remains  in  solution  : 

AgPt(CyS«)*  +  KCy8«  -  AgCyS«  +  KPt(CySV. 


Sulphocyanide  of  Flaio$ammon%um.  —  C«H*N*S«Pt  =  NH5Pt,CyS».  — - 
Obtained  :  1.  By  the  action  of  ammonia  on  sulphocyaaopUtinite  of 
potassium : 

KPt(CyS2)«  +  NH»  -  NH»Pt,CyS«  +  KCyS«. 

2.  By  the  aetion  of  ammonfai  or  catbonate  of  ammonia  on  snl^^hocYViA- 
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yV'-»i:'<>n/?p.v.^vari07f/-i.  —  V- !okcl  (Jr.';.  Pharm,  fO.   12r>')   bii  ^■'• 
exir.-iir.^i  :Le  vt.low  tub-tance  precipita'.e-i  I»v  chlorine  from  s^ilui-'-r-   i 
th«:  -■-.jh'^^'^vtiL.iiii.     Jaraie=on,  bv  atalyzinr:  a  fpeciinen  which  Lil  '■ 
\^j\\*A  wiifj  wat'.-r  for  a  lonjrtirae,  obtaino-l  results  fiMin  which  he  il-i  :■ 
the   formula  C*N-H.S*.HO.      Vulckel   obscrvetl  that,   when   the  vl'.:  • 
frubstanc'r  was  boilcl  with  wator,  it  yieIJe«l  siiiftll  quantities  uf  hylr >.■ 
f•hocyaD}C  aci'l,  euliihurctted  hydrogen,  and  a  yellow  f^uliihaivttf'i  l---. 
no] able  in  wator.     The  pseudosulphocyanogen  at  tho  same  time  bo-.*a^ 
lewbat  tlarker  in  colour,  and  gave  bv  analysis  number;?  a^rrvoin^'  «  t 

te8on*8  formula.     But  when  pseudosulpnocynnugon  which  ha*l  =  ' 
boiled  with  water  was  dissolvedi  after  perfect  desiccation,  in  ?tri..: 

ivic  acid>  it©  ^cVLon  wAuVvou  precipitated  by  water,  and  the  ft|^- 
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rated  yellow  flocks  washed  with  cold  water  and  thoroughly  boiled  with 
absolute  alcohol,  the  product  thus  purified  yielded  numbers  corresponding 
with  the  formula  ON'HS*,  proposed  by  Laurent  k  Gerhardt. 

Yolckel. 

4  C   24    ....     20-51     20-20    ....    20*31 

2  N  28     ....     23-93 

H  1     ....      0-85    0*90    .»..      0  91 

4S    64     ....    54-71 

C*N2HS*  117    ....  100-00 

It  appears  then  that  the  additional  HO  found  by  Jamieson  was  due 
to  the  boiling  with  water,  and  that  pseudosulphocyanogen  is  formed  from 
hydrosalphocyanio  acid  by  abstraction  of  hydrogen: 

2C«NHS«  +  a  «  C<N«HS*  +  HCl. 


Page  127. 

NUropntmdes.  -—  E.  W.  Davy  has  discorered  for  these  compounds 
the  following  modes  of  formation,  in  addition  to  those  given  by  Playfair: 
1.  By  the  action  of  3^  pts.  hydrochloric  acid  diluted  with  twice  its  bulk 
of  water  on  a  mixture  of  1  pt.  ferrocyanide  of  potassium  and  2  or  3  parts 
of  chlorate  of  potash,  at  ordinary  temperatures.  —  2.  By  the  action  of  an 
aqueous  solution  of  hypochlorous  acid  on  ferrocyanide  of  potassium  at 
33^  to  43^  —  3.  By  exposing  an  aqueous  solution  of  ferrocjranide  ^of 
potassium  and  chlorate  of  potash  to  sunshine.  The  action  does  not  take  place 
in  the  dark  {PhU.  Mag,  /,  [4],  6,  11). 


Page  130. 

NUroprumde  of  Potassium,  —  This  salt  may  be  conveniently  prepared 
by  neutralizing  with  carbonate  of  potash  the  liquid  obtained  by  decom- 
posing ferrocyanide  of  potassium  with  nitric  acid,  evaporating  nearly  to 
dryness,  exhausting  the  residue  with  alcohol,  or  better  with  ether  and 
alcohol,  and  leaving  the  solution  to  evaporate.  The  salt  separates  in 
ruby-coloured  prisms,  which,  by  one  recrystallization,  may  be  obtained 
nearly  pure  (J.  B.  Enz,  Yiertdjahruber,  pr,  Fharm,  2,  239  ;  Jahresho'. 
1858.406). 


Page  ]  63. 

Oleiant  gas,  — •  The  intumescence  which  causes  so  much  inconrenience 
in  the  preparation  of  this  gas  with  alcohol  and  oil  of  vitriol,  may  be 
completely  prevented  by  adding  to  the  mixture  a  sufficient  quantity  of 
sand  to  form  a  thick,  scarcely  fluid  mass.  When  such  a  mixture  is 
heated,  scarcely  any  frothing  takes  place;  the  decomposition  may  ba 
carried  almost  to  the  end;  and  nearly  all  the  carbon  of  the  alcohol  is 
obtained  in  the  form  of  defiant  gas.  50  grammes  of  80  p.c.  spirit  thus 
treated,  jrielded  22  litres  of  gas  (Wohler,  Ann.  JPharm.  81,  127). 

2  L  3 
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Page  172. 

Osdde  of  Ethjl, — Ma^  1)€  obtained  by  tlie  action  of  hydrobromic 

etlier  on  an  alcobolic  solutiun  of  potash,  the  two  liquids  being  enclosed  m 
a  sealed  tube^  and  exposed  for  eight  hours  to  a  temperature  of  100°: 
C*B*Br  +  KO  +  C*H«^0*  =  C«H^"Oa  +  KBr  +  HO. 

The  reaction  thus  considered  is  analogous  to  that  of  iodide  of  ethyl  on 
potaseium-aicohol  (VIII,  172).  The  Formation  of  the  ether  might,  how- 
ever, he  represented  by  the  simpler  e(|uation: 

C^H*Br  +  KO  =  C'H^O  +  KBr, 

the  alcohol  being  supposed  not  to  take  a  direct  part  in  the  decomposition, 
but  merely  to  act  as  a  solvent.  In  this  caiSCj  however,  1  At.  C*H*Br 
should  produce  1  At.  ether  =  C*H*0,  and  the  quantity  of  alcohol  osed 
would  be  indifferent;  whereas^  according  to  the  foriner  equation,  1  At. 
C^H*Br  ehould  ]  roduce  1  At.  ether  =  C«H'"0^  =  2C'H*0,  that  is  to  say, 
twice  as  much  as  on  the  other  hypothesis,  and  the  quantity  of  alcohol 
required  sliould  be  just  1  At  Moreover,  if  the  decomposition  takes 
place  according  to  the  first  equation,  we  ought,  by  using  wood-spirit 
instead  of  alcohol,  to  obtain  vinoraethylic  ether.  To  decide  this  point, 
the  following  experiments  were  made: 

a,  22  grm.  liydrubromtc  etlier,  heated  to  100^  for  six  hoors  with 
15  ^rm.  of  potash  and  12  grin,  abisohue  alcohol,  yielded  12  grm.  of 
oxide  of  ethyl .  According  to  the  first  of  the  above  equations,  the 
quantity  obtaiued  should  be  15  grm.;  according  to  the  second,  only  7 J. 
The  result  approaches  as  near  to  the  fonner  quantity  sa  can  be  expected 
in  an  experiment  of  this  nature,  and  shows  that  the  alcohol  is  really 
concerned  in  the  reaction. 

h,  6  grm.  of  hydrobromic  ether  were  heated  to  100'  for  six  hoan 
with  un  excels  of  polash  and  2  grm.  of  absolute  alcohol,  the  equivalent 
quantity  being  2^  gnn.  The  decomposition  was  incomplete,  the  product 
being  a  mixture  of  conmion  ether  and  bromide  of  ethyl. 

c,  Hydrobromic  ether  heated  with  potash  and  wood-spirit,  yielded 
viiiomcthylic  ethor  (Berthelot,  N.  J,  Pharm.  xxvi,  25). 


Page  195, 

Formatkn  of  Alcohol  from  Ether.  —  Common  ether  heated  to  800* 
close  vessels  with  benzoic,  butyric,  or  palmitic  acid,  combinea  with  the 
acids,  forming  benzoic,  butyric,  or  palmitic  ether;  and  these  ethers,  when 
decomposed  by  potash,  yield  alcohol  (Berthelot,  N.  J.  I^harm^  2$^  28). 


Page  274- 


d 


AtdehyiU.  —  Volckel  has  found  aldehyde  among  the  prod  acta  obtaineil 
by  the  dry  distillatiou  of  sugar  (iV^,  J,  Pharm,  2C,  150). 

Althhyde^ammonia,  —  For  the  action  of  iodido  of  methyl  on  ihii 
conqmnml^  iCe  page  505. 
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Page  3f)3. 

Carbonate  of  Eth^L  —  May  be  obtained  by  the  action  of  iodide  of 
elb34  on  carbonate  of  silver: 

Ago,co3  +  cmn  -  Agi  +  c^h^o^cos. 

On  mixing  the  two  eubstanoea  in  equal  welgbfcSj  distilling  wlien  tlie  tnasa 
has  become  1  dry  and  pulverulent,  and  rectifying  at  126\  a  product  18 
obtained  having  the  properties  of  carbonic  ether,  and  yielding  by  analysis 
50-5  p.c,  G  and  8 '5  H  (Pk,  de  Clermont,  Ann,  Fharm.  81,  376). 


Page  3BB. 

Phosphaki  of  Ethyl.  — The  pyropbospbate  and  tribasic  pboaphale  of 
Gtbyl  are  likewise  obtained  by  the  action  of  iodide  of  ethyl  on  tlie  corre- 
i^ponding  silver^salts. 

a,  Pyrronlimphaie.  —  Pure  dry  iodide  of  etbyl  is  inclosed,  together 
with  perfectly  dry  pyrophosphate  of  silver,  in  a  sealed  fliLsk,  and  tho 
mixture  healed  in  the  water-bath.  The  mass  is  then  treated  with  ether; 
the  liuuid  fiUered  from  the  iodide  of  silvery  the  ether  diatilled  otf  in  the 
water-bath;  and  the  viscid  reeidue  dried  by  passing  air  through  it  at  130% 
and  afterwards  heating  it  to  HO**  in  vacuo; 

2Ag0,?O*  +  2C^H*I  «  2AgI  +  2C^H*0,P0\ 

Viscid  liquid,  of  sp.  gr,  1*172  at  17^;  baa  a  peculiar  odour  and  burn* 
ing  taste.  Burns^  when  heated,  with  a  whitish  fiame,  and  diffuses  whito 
yapoura.  Potash  decomposes  it,  witb  forniation  of  a  crystallizaljie»  deli- 
quescent salt  (probably  2C*H*0,K0,P0^).  Jt  is  soluble  in  water,  alcohol, 
and  ether;  soon  turns  acid  when  exposed  to  the  air  (it  absorbed  14  p,c, 
water  in  £i  few  days);  and  dissolves  a  small  quantity  of  iodide  of  silver 
(Be  Clermont), 


8C    ... 
10  H  .„ 
2  0   ,« 
PO* 


48-0 
10*0 
16-0 
71-4 


S30 

ll'O 


De  Clermoat, 

33-7 

67 

10-3 

49^3 


2C*H*0,P0* 145*4 


100*0 


lOO'O 


h.  Tribasic  Phosphate,  ^  Iodide  of  etbyl  acta  but  slightly  on  pboapbato 
of  silver  at  ordinary  temperatare,  but  completely  at  the  heat  of  the  water- 
bath.  The  mass  is  exhausted  vnth  ether;  the  liquid  which  remains  after 
the  evaporation  of  the  ether,  lieated  in  an  oil-batb  to  160^,  at  which  tem- 
perature it  does  not  boil;  and  distilled  in  vacuo  at  UO".  (The  Hcjtiid  wliich 
remajns  at  this  temperature  la  Teiy  viscid  and  sour,  and  absorbs  mDiature  rapidly  from 
the  air).     The  distillato  is  phosphate  of  ethyl. 

Colourless  liquid,  which  smells  like  the  preceding  compound;  has  a 
burning  taste;  fornix  an  acid  mixture  with  water;  and  burns,  when  heated 
with  a  white  flame,  omitting  whito  fumes  (Do  Clermont)* 


3*  ttllHTTilHg  TTI-  Ttg^  Tnr^ 


ac"w:.*» z»%  _  3JH 


p&Titjii 


-fi*bf 


Cynssf  j<  J^^ji^  —  OttGBwi  19^  £rt£fi^  a  miztvrt  of  2  pu. 
mLjkM\misxarrAS^  wsk  1  fs.  cjuaa^  cf  pccitfa,  sW  receirer  beinj  Tell 

4eo:-L*i  -PTii  &  fry^if^x  ghnr*.  a^^^i  ii-;  T^xs-iesjeti  Tar-curs  pisn-i 
c^iiicr  ix^  %  cmiaiairT  karviu  a  icrcer  daxzi:.  or  iato  »  botiie  conuic::: 
A  inall  qiaarTT  «^  c&swf  utK-vfim.  azaI  veii  coined.  Tke  fuIphomoiiiT. 
ASe  cf  c«XAi^  ucti  ix  tW  pRponska  ikwid  be  wtU  crrst^Iliaei  la 

BKietacI^iT  tt^l  :«ied  vmier.  Tke  prut  set  of  tiie  opention  is  a  mixtoiv 
ol  ii^iJd  rru^tis^  &:>i  fTJftil'dMed  cr^RunM/t  of  mciiiirl. 

CTaii:<e  c!  E^ijI.  «^L<c:.  r«u£e»L  is  a  lijtki,  c*.<Iocrless  liquid,  rery 
dobile  asd  rolAtiie.  bcilin^  &:  about  40'.  Ils  vapoiirs  are  irricating  asJ 
tuSot^iirg  in  the  Li^besl  degree. 

Wttrtf. 

4C    .-    -    — ^     24  4210     41-W     ._     4239 

3  H S     .  -       5  26 5-37     ...       55$ 

y ^ 14     ....     24-5« 

2  O   ..« - -     Id    . ..     28-08 

C«N(C?H«)0» 57    ....  100^ 

Cjanato  of  metb  j]  enclosed  in  a  sealed  tnbe  and  left  to  itself,  k  entirely 

tiansfonDedy  in  an  interral  of  time  raijing  from  fivo  minates  to  fift<vn 

days,  into  a  cijatalliDe  maM  of  cjannrate;  when  the  change  takes  yh<x 

quicklj,  it  is  attended  with  perceptible  rige  of  temperature.    Its  rcactii  w 

are  similar  to  those  of  the  ethjl-coni pound.     Potash  transforms  it  i:.t  • 

bohic  acid  and  meihjiamine;  ammonia  unites  with  it,  forming  mi'ti}- 

'  nnder  the  influence  of  water,  it  is  resolved  into  carbonic  acid  in^'i 

ijl-urea.  (Wurizlf.  Ann.  Ckm.  Fhy$.  42,  61). 
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Page  246. 

Ethylaeetamide.  —  Obtained  by  the  action  of  cyanic  ether  on  an  eqaal 
volume  of  glacial  acetic  acid.  The  liquids  act  upon  each  other  at  ordi- 
nary temperatures,  carbonic  kcid  being  evolved;  and,  if  a  gentle  heat  be 
applied,  the  action  is  soon  terminated,  and  there  remains  in  the  tube  a 
liquid  much  less  volatile  than  the  original  mixture.  On  distilling  this 
liquid,  the  excess  of  acetic  acid  passes  off  first,  and  the  temperature  then 
rises  rapidly  to  about  200^,  at  which  point,  ethylacetamide  passes  over  in 
the  form  of  a  liquid  perfectly  neutral  to  test-paper. 

Pure  ethylacetamide  boils  at  205^  Its  sp.  gr.  is  0*942  at  4*5^  li 
dissolves  in  all  proportions  in  water  and  in  alcohol,  and  is  precipitated 
from  its  aqueous  solution  by  potash  in  the  cold,  in  the  form  of  an  oily 
liquid  which  floats  on  the  alkaline  solution  (Wurtz,  N,  Ann.  Chim, 
Fhys.  42,  53). 

Wurtx. 


8  C 

, 48 

....    55-11     .... 
....     10-34     .... 
....     16-09    .... 
....     18-46 

....     54-70 

9  H    

N    

2  0 

9 

14 

16 

....     10-22 
....     16-10 

N<(^H»     

87 

....  100-00 

Eihyhdiacetamide,  —  Prepared  by  heating  a  mixture  of  about  equal 
volumes  of  anhydrous  acetic  acid  (boiling  at  137®)  and  cyanic  ether  to 
ISO®  —200®,  in  a  very  strong  ffhus  tube  hermetically  sealed.  On  opening 
the  tube  after  cooling,  a  violent  evolution  of  carbonic  acid  takes  place, 
and  the  remaining  brown  liquid,  when  ^ntly  heated,  fives  off  about  50 
times  its  volume  of  that  gas.  On  distilling  this  liauid,  the  boiling  point 
rises  rapidly  to  185®,  and  the  greater  part  of  the  liquid  passes  over  at 
about  192®.  •—  The  distillate,  which  is  ethylodiacetamide,  is  perfectly 
limpid  and  colourless;  its  density  is  1*0092  at  20^  (Wurts,  N,  Ann. 
Chim.  Phyz.  42,  45). 


12  C   

11  H  

72    . 

11     . 

...     55-81     .... 
...       8-53    .... 
...     10-85 
...    24-81 

Wnrti. 

55-69 

8«95 

N  

14     . 

2  0  

32     . 

n!c*hh)» 

lC*H»0* 

129    .. 

...  100-00 
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Ethyhfo}^uamide,    C*H'NO'  =  NH,(OH')C»H0».  —  Formed  by  llo 
action  of  cyanic  etLcroo  monohydratod  formic  acid; 


c=no= 
u 


}0.-.g^.}0.-N{gS|^| 


+  2CO« 


Pure  formic  acid,  prepared  W  decomposing  fonniate  of  lead  with  enl- 
pliurctteii  hydrogen  J  and  rectifying  the  product  over  an  excess  of  furmiat^ 
of  lead,  ia  nnxed  W4|:h  cyanic  etlier.  —  Violent  action  immediately  t^koa 
place,  attended  with  rapid  evolution  of  carbonic  acid,  which  may  be 
moderated  by  inimerstng  the  tuW  in  ice-cold  water.  The  evolution  uf 
gas  then  goes  on  for  eevcral  lioura;  and  when  it  is  terminated,  the  tube 
is  sealed  and  heated  in  the  water-bath.  On  opening  the  tube  after  cool- 
ing, a  ^nal  portion  of  carbonic  acid  escapes,  and  a  colourleaa  liqaid  b 
obtained  containing  an  excess  of  cyanic  ether.  The  greater  part  of  this 
liquid  pasaei  over  between  108^  and  200"^',  and  the  product  thiu  obuiuod 
is  ethylaformiamide. 

Traniparent,  colourless,  neutral  litjuid,  having  a  iweet  tast^     Sp^  gr* 
Oder  at  2^    BoiUatlSd'. 

6C   .,. , 36    M..    49-31     4»-6a 

|H *,,„.„o* 7    .„.       9  45     9*81 

2  0.„ ,„ 16     _     2207 
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100*00 


Ethyloformi amide  is  decomposed  by  potash  at  a  boiling  heat,  yielding 
formiate  of  potash  and  ethylamiae. 


J 


It  dissolves  in  aO  proportions  in  water  and  in  alcohol  (Warts,  ilT,  AmtL 
Chim,Fht/s.  42^55), 


upon  alcohol: 


Rige  27ff. 


C^H^^NO.  ^  Obtained  by  the  action  of  eyioie  elli«r 
C^H»NO^  +  C^H^O^  -  C»m"NO^, 


A  mixture  of  the  two  liquide  in  ahout  equal  volumes  is  enclosed  in  asoal^ 
tube  of  hard  gla«s,  and  heated  in  the  water- batli  for  a  fow  hours,  Tlw 
resulting  liquid  mixed  with  water,  yields  an  oily  layer  lighter  th»n  water 
which,  when  decanted  and  di^illed,  passes  over  for  tbr  mnj?t  part^betwc^ii 
I70''audlfl0°;and  this  di^ti  Hate  after  go  vera  I  rectl6cat  U  etbylar^. 

thane  in  the  form  of  an  oily  ii(|uid,  having  an  odour  mv  ^  like  that  of 

carbonic  ether.  —  Sometimes,  however,  after  the  ethylureYhftm  b«t  dkUIIed  o»fr.  md 
the  boiliii«  point  h«i  ruea  to  180**,  the  unnJl  quantity  of  liquid  rcm&itiijig  in  Uie  i««orf 


I 


vCoff     ^^A 
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solidifies  on  cooling  in  a  crystalline  mass,  consisting  of  diethylurea,  C^^^Hi^N-C  (p.  291). 
Tho  formation  of  this  product  is  probably  due  to  a  secondary  action,  giving  rise  at  the 
same  time  to  the  formation  of  a  small  quantity  of  carbonic  ether  :  thus, 

2C«H«NO»  +  2(^H«0»  =  2(C<H»0,C02)  +  C«'H»«N«0«. 

Ethylurethane  is  sometimes  obtained  in  the  preparation  of  cjanio 
ether,  probably  in  consequence  of  the  cjanate  of  potash  retaining  a  little 
alcohol. 

Properties.  —  Ethereal  liquid,  having  a  peculiar  odour,  much  like  that 
of  carbonic  ether.  Sp.  gr.  0-9862  at  21^  Boils  at  174^  — 175*». 
Vapour-density  4  071. 

Wurtx. 
a.  b, 

IOC     60....     51-28....     51-34....    5117        C-vapour  .„.  10    ....     4-lCOO 

11  H    11  ....       9-40  ....       9-70  ....       9-60        H-gas    11     ....  11-7623 

N    14  ....     11-96  ....     11-61  ....     12-16        N-gas    1     ....     0-9706 

4  O    32  ....     27-36  ....     28-35  ....     27*07         O-gas    2     ....     2*2186 

C«>H"NCM     117  ....  100  00  ....  100-00  ....  10000  2     ....     8-1115 

1     ....     4  0557 

a  is  the  mean  of  two  analyses  made  with  products  obtained  by  the  direct  action  of 
cyanic  ether  upon  alcohol ;  b,  the  mean  of  two  analyses  made  with  products  obtained 
in  the  preparation  of  cyanic  ether. 

Ethylurethane  boiled  with  caustic  potash  is  resolved  into  alcohol^ 
ethylamine  and  carbonic  acid: 

CioHiiNO^  +  2(K0,U0)  -  C<H«02  +  C^H^N  +  2(K0.C0»). 

It  mixes  with  sulphuric  acid  at  ordinary  temperatures,  without 
decomposing;  but  on  heating  the  mixture,  carbonic  acid  is  immediately 
evolved,  and  ethylamine  produced  together  with  sulphovinic  acid: 

C>0H»iNO^  +  2(HO,SO>)  «2C02  +  C^H^N  +  Cm«0»,2S0». 
(Wurtz,  N.  Ann.  Chim.  Phy$.  42,  48). 

Diethtflurethane.  C**H**NO*  ?  —  Perhaps  obtained  by  the  action  of 
cyanic  acid  upon  ether: 

C«NH»0»  +  2C<H»0  -  C"H«NO<. 

The  two  liquids,  however,  exert  very  little  action,  if  any,  upon  one 
another,  even  when  enclosed  together  in  sealed  tubes,  and  subjected  to 
very  high  temperatures  and  enormous  pressures.  On  opening  the  tubes 
when  cold,  no  evolution  of  gas  was  observed;  and  on  distilling  the  con- 
tents, the  original  liquids  were  obtained  unaltered;  only  at  the  end  of  the 
distillation,  when  the  temperature  had  risen  to  200"",  there  pasted  over  a 
very  small  quantity  of  a  liquid  which  might  be  diethylurethane;  but  the 
reactions  obtained  were  not  sufficiently  marked  to  identify  it  (Wurtz). 


END  OP   VOLUME  IX. 
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R  E  P  0  R  T 

OF 

THE    EIGHTH  ANNIVBRSARY   MEETING 

or   THE 

CAVENDISH  SOCIETY. 


The  Anmversai'j'^  Meetin|j  of  tlie  Cavendtsli  Society  for  the  yom 
1S55,  was  lielfl  at  tlii*  rooms  of  the  Cberaical  Society,  No.  5, 
Cttvendii^h  Squfuc,  on  niursclay,  the  1st  of  Marc^i,  tit  three  o* clock 
ill  the  afieniaoii. 

The   Chiiir  was    taken    by   Thomajs    GRAiiJiM,   Esq.,    F.R.S., 
Fresides^t,  who  called  ui>on  the  SecreUiry  to  read 

THE  REPOKT  OF  THE  COUNCIL. 

•*  Durinj^  the  k«t  iwehe  months  the  Council  have  supplied  to 
the  Merahers  the  fir^t  volume  <jf  rRoFEssoR  Bischof's  '  IjlementH 
of  Chemical  and  Physical  Geolo|*y/  which  was  due  for  185.3, 
together  with  two  books  for  1854,  and  one  for  1855.  AllhotigH 
this  completes,  up  to  the  presi^rit  year;  the  numht  r  of  books  which 
the  f  ■omicil  on^tnally  held  out  tlie  pn>spect  of  beiii'^^  enabk»il  to 
provide*  yet  they  purpose,  as  s.tated  in  la&t  year  s  Rc]>ort,  to  sii|ii»ly 
n  third  hook  for  1B54.  This  eonsii^t^i  of  an  Eni^linh  ediliou  ^*f 
Laurkn't's  Methode  de  Cfiimie^  which  hai*  been  tranwlatefl  by 
Du.  \Vm.  Odlino,  and  will  »ljartly  be  ready  for  circulation.  It  is 
the  work  ol  a  cheniis^t,  who,  during  his  short  ctircer,  conti'ibnted 
mxich  by  his  inTestig^ntionH  to  the  advmicement  of  chemical  iseience, 
and  to  the  development  of  what  bus  been  tenned  the  niu'lens- 
theory  of  the  con>titrtiion  of  orpniie  bodies.  This  theory  hnriTig 
been  adtjptcrl  by  Gmklin  as  the  basis  of  the  arrangement  of  hia 
organic  eheinisiry,  the  Member*  of  the  Cavendi>ih  Society  will 
doubtless  feel  iin  interest  in  peitising  the  hi-"i.t  contribution  to  science 
with  which  Lai^rknt  wa^  occupied  up  to  the  |>eriod  of  his  death, 
and  whicli  cotuprisen  his  matured  views  in  theoretic  chemistry. 

'*  The  third  volume  of  Lekuanss  *  Phy.*^iological  Cliewirtry,* 
which  the  Membt^rs  have  reei*ived  ais  one  of  the  book'*  for  1854, 
completes  thut  iiork.  In  jn-eimring  the  tranfrlution  of  the  con- 
cluding^ \mvti  the  editor,  Dr.  Dat,  tbotijt^ht  it  dtMrsible  lo  nutktj 
some  additions  of  new  matter,  with  the  view  of  bringirr*^  the  work, 
including  the  two  previous  volunie^s,  up  lo  the  prcfseiit  htilte  of 
knowlc«%e  in  reference  to  the  siibjec?t«  ireatwl  «»f.  Thi*  has  in- 
creust  d  the  nize  of  tlie  volmnc  Vieyond  the  limits  w*hich  btive  been 
usually  assigned  lo  the  books  ii?sued  by  the  Society,  and  wdl  make 
the  mnount  of  matter  supplied  to  Membera  for  1864  greater  than 
for  most  of  the  previous  years. 

*'  In  llieir  kbt  Kepoit,  tiie  Council  referred  to  the  kmented  death 


of  Phofessor  Gmixix.  whicli  involved  in  some  unnertainlT  the 
final  completioTi  of  the  edHion  of  his  work,  the  tranKhition  of  which 
forms  80  important  a  fentiirL'  in  tlie  productions  of  the  Cavendish 
Society.  The  Council  have  now  mnd\  fileasure  in  beinj;^  enabled 
to  stiilc  that  Baeok  Lii-:nTG,  in  conjunction  with  Dr.  Caul  List, 
bfis  unflertaken  to  finish  the  remainins^  portion  of  the  work,  and 
already  one  number  has  been  published  by  the  new  etlitors.  This 
phiees  beyond  nil  doubt  the  quention  of  the  completion  of  Uiis 
vahiahle  s^ystem  of  chemistry,  in  a  way  calculated  to  maintain  Ute 
high  re|mtution  the  work  has  acquired. 

**  In  the  perlbrinatiee  of  the  duties  which  have  devolved  upon  the 
Council  from  year  to  year,  it  has  frequently  been  found  difficult  to 
determine  Mhat  nmnher  of  en  eh  of  the  works  published  by  the 
Society  should  be  printed.  In  cormidcrintj  this  question  with 
reference  to  (iMEL  IN  s  *  Hand -book  of  Chemistry/  it  was  concluded 
to  print  a  conf*iderab]y  larg^er  number  than  w*as  immediately 
required  for  the  Member'*  of  the  Society,  the  work  being  l<joked 
upon  as  one  for  which  there  woidd  be  a  continued  demand  for  many 
years.  But  it  was  thonj^ht  that  f^ome  of  the  other  works  of  the 
Society,  including  Lehmann's  *  Physiolojfical  Cheraistr}',*  might 
have  a  less  pemmncnt  interer^t.  The  chemistry  of  animal  phy- 
siology is  in  a  state  of  progressive  development,  and  the  conelu^iollS 
drawa  from  the  facts  hitherto  established  may  be  expected  Ui 
undergo  material  changes  in  the  course  of  a  few  years.  Under  this 
impression  the  number  of  copies  [>rinted  of  this  work  was  but  little 
more  than  gufficient  to  supply  the  Members,  and  the  whole  irapreir 
sioo  of  the  first  volume  has  now  b(Tn  exhausted.  A  sufficient 
number,  however,  of  the  seeoud  and  third  volumes  remain  to  supply 
tho^ic  who  have  not  completed  their  .^ets.  The  Council  rt-grt* t  %o 
timi  that  iht-y  under  estimated  the  demand  for  this  work,  some  ap- 
plications having  been  made  for  it  wliiih  they  are  unable  to  comply 
with ;  but  they  have  guarded  against  a  similar  residt  with  ti,e 
works  subsequently  u udcr taken- 

"  The  work?*  now  in  j>roj;ress  are  the  continuation  of  Biscuoi  s 
*Chemicai  and  I'hysical  Geology,'  the  first  volume  of  wliich  the 
Council  are  ghiil  to  find  has  given  much  siutisfaction.  and  GMtiLiSf*^ 
*  Organic  ChLunistry.'     Otiier  works  are  under  eonsidemliun* 

**  The  propobilion  which  the  Council  made  last  year,  uud  wliick 
was  sanctioned  by  the  Anniversary  Meeting,  to  the  efTvot  that  tbt 
first  six  volumes  of  Gmelins  *  ChemistiT,'  comprising  ihe  whole 
of  the  Inorganic  Chemi.Htr5%  should  bo  supplied  to  Meinltern  of  the 
Society  for  two  guineas,  has  been  earned  into  ell'ect,  unci  forty *»ix 
iels  have  in  this  way  been  di.s|msed  of  already.  This  arriingcment 
eeeois  to  be  generally  approved  of  by  tlie  Members,  through  whom 
chemists  aiul  public  institutions  are  enalded  to  get  the  first  part  of 
this  valuable  work,  and  are  tlius  induced  to  join  the  Society  u&  xht 
means  of  Cfmiplt  ting  the  subsequent  part.  At  the  same  time  the 
Mt'mhens  deiive  mi  additional  advantage  from  the  arraugemcntiaiitlie 
increased  income  resulting  from  it  enables  the  Council  ti  '  '  ibe 
number  and  value  of  the  works  annmdly  produced  by  tli  ^^/* 


J- 

H 

M 

o 

CO 


O  O  O  O  O)  00  o 
*0  O)  O  •-•  O)  o  t^ 


<f«  ^ 


00  O  C4  »C  f-4  CO 

o  "^  r*  •-•  ^ 


-^   eo 

b- 

Oi    00 

1035 
.     337 

eo 

2 
5} 

*^t-i«00000000 

•  t*eO'^«-«0>'^oo<Oeo 

^eo«-ieoeo»oOi<ooeo 
CO  ,-1  ^  ,-, 


o 


00 


0 
H 


1.2 


00  O) 
00 


o  1-^  CI  eo 
*o   *o   *o   *o 

00  00  00  00 


00  00 


ll 


«g  I  Q  Q  Q  Q  b  O  Q 


c  O 


»0'^»ceoao«c<^eo 
eoeoeo*oo)coooeo 

.-•    00    ^ 


5 

CO 


It)onorarp  local  ^ecretatic0. 


^flTifrury— Thomas  Bceslcy^  Esq, 

Bath— 3.  P.  Tvlce,  Esq. 

J?alA^a/«'Ja[iict}  Young,  Esq* 

Becdts^W.  E.  Crowfoot,  Esq, 

5«<(/br<i— W.  Blower,  Egq. 

Bct/oitt—Tir.  J.  F,  Hodges. 

Birmingham— GeoT^  Sli&w^  Eaq. 

Bodmin—'D.  F.  Tyerman,  E«q. 

Bolkm — IL  H.  Wjitson,  Esq. 

^/cttf/t^rtZ— Robert  P«rkia#on,  Pk  D, 

Brighton — F.  Bu^sc,  Esq. 

Britiiol — Wm.  Hcrapathj  Eaq. 

Cawhriilgf—^Vf.   H.    Miller,   Esq., 
M.A.,  F.R.S. 

CtoHwfe— Dr.  H,  Lousdale. 

CV^^fr— K.  D.  Grindley,  Ekj, 

CTjyioji— Q.  F.  Sehaclit,  Esq. 

Corl'— ThoD)AS  Jenoinga,  Esq. 

Cbtie4&^^— Fcu&cU  WyLey,  Kaq. 

Derby— Bt,  A*  J.  Benuvja. 

Dublin — Br.  J.  .4pjohiL. 

Dudky-Ys.  Hoi  Her,  Esq. 

Dum/ri€«—Vi\  A.  F.  Browne,  Eaq. 

D«r7mw— WiHiam  Clarlc,  E«q, 

EdMurifh—Dr.  Geo.  Wilson,  F.R.S.E. 

£'wier— Geoige  Cooper,  Esq. 

llamAoffi— W.  ^'ewnhAin,  £iq. 

Oalway — Dr.  Edmond  KonaLda. 

eiatyom^WtAi^  Crum,  E»i^  F.AJ3. 

&foiiee«£er — Tboinaa  llLckiap  Esq. 

fltoipor*— Br.  W.  Lindsay,  R,N* 

4ihimm§f-Dr.  !L  Hoskin^  FJLS. 

H«/i/«5c-/oliii  W,  GmrfidL,  M.D. 

ffeUtone-^Q.  W.  Movie,  E*q. 


Harsham — F.  Suelling.  Esq, 
HmU^-^,  k  Sealoo,  &q, 
Leaminffton — S.  A.  Siuidall,  Esq. 
Leeds—W.  S,  W»rd,  E«q, 
ZeicuU^-J,  H,  StAllard,  Esq. 

\J.  B.  Edwurda,  Pli.  D 

Liandilo—B.  Morgan,  Esq. 

I  John  Grmluun,  Eoq. 

if a»cAM/<fr—  Alfred  Binyon,  Jun., 
I     Esq. 

.Vcfl^— Walter  HibUit,  Eaq. 

Xewtajtih-on-T^fne — Benj&mm   GiK 
pin,  iSsK}. 

v:r  Itogei^,  Eeq. 
JV'on/iu!/*— Edward  Arnold, 
yotUngJmm— Joseph  Wbitc,  Ei«|. 
0^/<?fiff — K«nl  Siory  MiMkeljuo,  Esq. 
PiytHomlh'^J.  Prideftun,  Esq, 
Portmitfntth — W.  J.  Hay*  Esq. 
St.Andrew's-J>r.  G.  E.  Bay,  FJLS. 

<^^.  JJdtn*  (Lane.)— Jiunea  SlMiik»» 

Ecsq. 

South  Shietds'-Jolm  A.  Mei^  &q, 

JSt^cUnidfft — Oooijgc  EdnuadM^ 

£«q. 

IF%ite/Uif)eii— John  B.  Wikoa.  £iq 
H7it<:A«*l«?r — 0.  Gnnnerj  F-*q, 
ITorrprAaroplofi — B.  Walker,  Eiq. 
JTiM^ficjiffr— W-  Piarmi^  i?^ 
Torh—W^  G.  Procica-,  £«]. 


« 


UNITED  STATES. 

Jiew  ForJfe— Henry  Bailliere,  Esq.,  290,  Broadway. 
PAi/ar/W/jAia— WiUiam  Pn>et«r,  jun.,  Eaq. 
Cambridge — John  BAritel^  Eiq. 


llAm«t«<Hi  AW9  SoMtf,  FmnritMs,  Sr    Maiitim*^  Lakv. 


^ 


i 

1 

'V 

■    ■     r    \           \          ^ 

